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I. Some Irief Particulars respecting the Strand or JVaterloo 
Bridge, eiecltd over ike Thames, at the Savoy, [.ondon. 

Wrr li our present ntunber \vc have given an engraving, by 
Purter, of this eloga.il ai><) highlv u.'-eful embellishment of the 
niclrojjohs *. The foun lation \va^ laul on the 8th of Octo¬ 
ber ISl 1, and the iiinth and last arch was finished on the 28th 
of November 1815, (laving^us occupied very little more than 
four years, a space during no work of such maguitijdc was 
ever known to have been exermted in ancient or modern titnfs* 
Inde’M'i many smaller works of the kind have been scverel^fSi^ • 
more in })uijding. 

The superstructure only remains to be executed; and 
the avenues oii the north side from the Strand through * 
Savoy, and on tin* south or Surrey side to the Olwlisk in 
George’s fields, made, the bridge will be opened for car J 
riages and foot passengers promiscuously. This part of thej 
work^ however, will require great skilly and cnniiot be executed 
without a most serious exi)ense« it will require much ingenuity, 
for instart^, to ma5;g the road on tlie Surrey side of the river, as 
it is intended, for the sake of easy ascent, that the road shall 
pass over a series Of arcltes idmost as far as the Obelisk; while 
both sides of the river the compensations demanded of the 
Strand Bridge Company for the buildings necessary to be pulled 
down are enormous beyond all precedent. Eight hundfcd thou* 
sand pounds have been already expended, and the lea^t cost of the 
completion of the design-will be two hundred thousand pounds 
more, which we trust tiiere will bo no dififictilty in raising. 

The whole structure is of beautiful Cornish granite, and 
aroh stones are mostly from 5 to 7jtons in weight. Blackfriais**' 
Irridge, as onr readers already know, is of Portland stone; and i% 

s 

• To avoid too small a sralo, only one half of the structure occupies Um 
plate: the other lialf bcin^ precisely the same. 

Vol. 48. No. 219. Ml/ 1816. A 2 k- 



4 Idvn/tiy of Race i?i ilte Jmerknft dvd Amtk Mail. 

3^ IiigJiW to the credit of the Strand or Waterloo I^ridge Ct»m- 
pany tjSt.thcy have adoptetl the former more durable material; 
for, had'^ere ifroht been their object, the Portland stone would 
certainly liaVe’feen: preferred for its cheapness. 

We need add that this magnificent structure is a 

theme of admiration for beauty of form and exquisite masonry to 
all persons of taste or skill in architecture. The celebrated Ca- 
nova in particular, when lately in London, pronounced it to bo 
the grandest work of the kind in the world. 


11. Tlie original InhaMlanti of America shown to be of the same 
Farnili/ and Lineage .mih those of Asia; by a Process o/’ 
reasoningnothilh^io advamed. By Samuix L. Mitchill, 
JV/.D., Prefessor of NaiuraL liisiory in the University of 
New-Yo ki in a Ccmmunicalion to Dk Wirr Ci.iN"roN, Eu/, 
President of the New^^ork Philosophical Society, dated AVw- 
York, March 

CL HE view which I took of the vaiicties of the human race, la 
my course of Natural IIwtory,'dcH^ ered in the Uiuversitj cd New - 
York, difiters in so many pakiculars fn»m that entertained b> the 
gfeat zoologist of I gHt you for information, and 

without delo)', a to my class. 

I denied, in the that t)ie Ameiicon 

shonginee were of a pticuTiar eonatftttfdi^ of a race st/t genet 
and of a c<q»per co^ur* ^Ail these »cjtiopiS>t^ere tiei^ted nn fanc^- 
h\ and vkud^y. 

The hw%ene^ of the ttvh Ameucas Appear to me be of the 

same stock and gef^palw^i^th ihe ii;|if^itdnif of nqt|jh|pn and 
southern Asia. tribes KM|r , 

ferocious and warlikf^ those oi the south. of 

the lower latitudes s^m to hWve been gieater profioraAlwUlte 
arts, particulaily of making clothes, clearing die 
erccti^ works of deiencc. 

pUhdlel between the people of America and Ada 
A. — cottdnsfon, that on both continents 

^'kttttudct have^overpowticd th*; 
th«WtEapro/4hc eottntrieftvsitu 
m Hmm have overnm Ctun% $kl 
[e«, IIeiis and Alans dei^"' 

proatmted the 

lb of 

m u^la coufiicts between ft» ^ 

oi Nortli 











Identity of Race ia tlie American and Asiatic Man, i 

w evidently t!iat of the Tartars. This opinion is-founded upon 
four coiisWerutioiis. 

I, Tho siiniiarity of physiognomy and features. His excel¬ 
lency M. Genet, late miiiister-pleiif])otentiary from France to the 
United Slates, is acquainted with the faces, hues and figures 
of our Indians and of the Asiatic Tartars; and is perfectly satis¬ 
fied of their mutual resemblance. Mons. Casseaux, consul of 
France to New-York, has drawn the same conclu?>ioii fron* a 
careful examination of the native man of North America and 


Northern Asia. 

Mr Sniil>ert, who had Imeii employed, as Josiah Meigs, cs»n. 
now coimnissioner of the land office of the United States relates, 
in executing painiings of Tartar visages, for the grand duke of 
Tuscany, was so struck with the similarity of their features to 
lluise of the Naragauset Indians, that he pronounces them luem- 
bers of tiiesame great family of njankiiuU The anecdote is pre¬ 
served, with all its circumstances, in the fourteenth vdume of 
the Mcdiciil Repository. 

Within a few months I rxaiYiiiied over and again seven or 
eight Chinese sailors, who had assisted in navigating a ship from 
Macao to New-York. The tltinncss of their beards, the bay 
compiexit)n, the black lank hair, the aspect of the eyes, the.eon- 
tour of the face, and in short the genpmi: external character^ 
induced every perMn vvlio observed them, to remark how nearly 
they rcscniblcd the Mohegans and Oneidas df New-York. 

ISidi ^^c!limeiij, the Tunisian envoy to. the UiHted S^es in 
1SO-I, entertained iho same opinion, oft beholduijg the Cherokees, 
Osuges, and Miamics, assembled at tire city of Washington du.» 
ring his reMdefice there. Their Tartar |*hysiognomy struck him 
in sr moment. 

2. TM aSimty of tKeir languagesu^^^^jlate learned and en* 
tetpriahj^ Professor Barton look this curious inquiry. 

He collected ns m\nv uoids us he could fiom the Uiigaag^ 


spoilt to Asia and Amcnca; and he concluded, from the mr 
iqeebus coincidences of soun I and siguification, that there 
hdMel^eeu a common oiigni. 

S^^tTie existence of wi responding tuittoms. I meau 
L sfiMEstate that of sh iving away the hjbr of the stUlp, fretBU 

4ud sides of the head^ so thft ia m bnftfft |li{| 

kmk o» the crovMi. 

> 1 ^Tbe custom of smoking the pipe, on loleind 

cardinal points of the compos, todha heaven 
earth,ift repotted, upon the mostciedible aathaVit)i^ todiats&HH 
rqtudly the hordes of the Asiatic Tartars and tKi 

Aaieiiean hiaux. * 




6 Identity of Race in the American and Asiatic Alan, 

4. The kindred nature of the fndian dogs of America and the 
Si])erian dogs of Asia. 

The animal that lives with tlie natives of the two continents, 
AS a dog, is very different from tlie tame and familiar creature of 
the same name in Europe. He is either a different sj)ccie8, or 
a svide variety of the same species. But the identity of the 
American and Asiatic curs is evinced by several considerations! 
Both are mostly white. They have shaggy coats, sharp noses 
and erect ears. They are voracious, thievish, and to a consi¬ 
derable degree indomitable. They steal whenever they can, and 
sometimes turn against their masters, I’hev arc prone to snarl 
and grin, and they have a howl instead of barking. They are 
employed in both hemispheres for labour: such as carrying bnr^ 
ihens, drawing sleds over the snow, and the like: being yoked 
and harnessed for the purpose, like liorses. 

Tills coincidence of our Indian dog with the Cams SihericJis 
is a very important fact. The <log, the companion, tlie friend or 
the slave of man iu all liis fortunes and migrations, thus reflects 
great light upon the history of nations and of their genealogy. 

II. The exterminated iraee in the sapgc encounters between 
the nations of North Ame^cjt lU ancient days appears dourly to 
have b«en that of the 

The bodies clothing of thea^ individuals have 

within a few been'd&covered in the cav(li^'d{^4aitpetre and 
copperas within the states of Kentucky and^l^lWesee/ tjifcii entire 
and exsiccated condition has led inteHig:anttj^ljcmen tvbo have 
seen them to call tiiem ntitmmies. Thiy apn^t of the most 
memorable of the anti^ditiea that North Amcrida 4 IMnt?al 4 S, The 
race or uaBoh td ^ 

coding ages aituatedbetwelm 

Md Erie On the nortiM|Km gitIloF wlho;: 

eastwardly aud^ 

hy tl# MWsSiypi 

'tlukt they were their oright and qbaracter^'tlHi 

inliftbitanu of the Pacific Island and of AusU/ol 
froilh variou^c^tfmstaijces! 

^1||BtQr&lh Ae plain cloth or 

that wiiteh our navigators bri 
god the Fegees. 
there w hotween the'fl^atl 
the islands of the South 
alqffhqtid tW mummies lately disijMtM 
p\m^ of birds are twisted 
e]tiB| nod turn water like the 

Meshes 
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3. Meshes of nets regularly knotted and tied, and formed of 
a ^troug and even twine. 

4. Mot'kasons or coverings for the feet, inamifactured with 
remarkable ability^ from the bark or rind of plants^ worked into 
a sort of stout matting. 

5. Pieces of antique sculpture, especially of human heads and 
of some other forms, found where the exterminated trikes had 
dwelt, resembling the carving at Otalieite, New Zealand, and 
other places. 

6 . \Wrks of defence, or fortifications, overspreading the fer¬ 
tile tract of country formerly possessed by these people, who 
may be supposed capable of constructing works of nmeh greater 
simplicity ilian the inorais or burial-places, and tlic hippas or 
fighting-stages of the Society Islands. 

7. As far us observations have gone, a belief that the shape of 
the skull an<i the angle of the face in the mummies correspond 
with those of the living Malaj-s. 

I reject therefore tlie doctrine- taught by the European na¬ 
turalists, that the man of Western America differs in aJ*y ma- 
terial point from the man of Eastern Asia. Had the Robcjrtsons, 
the Buffons, the Rayiials, the De Pauws, and the other specula¬ 
tors upon the American character and the vilifiers of the Ameri¬ 
can name, procured the requisite tufwmation concerning the 
liemisphere situated to the w^cst of us, tlhey would have disco¬ 
vered that the inltahitants of vast regions of Asia, to the number 
of many millions, were of the same blood and lineage with the 
undervalued and despised population of America. The learned 
Dr. Williamsotr has discussed this point with great ability. 

1 forbore to go further than to .ascertain by the correspon¬ 
dency Steady stated, the identity ototigin and derivation to the 
American and Asiatic Mtives. opportunity which 

this gran^ conclusion afforded me, of that America was 

the er^ebf the human race; of trariu|;^its colonies westward 
over the Pacific Ocean, and beyond.thc sea of Kamschatka, to 
new settlements; of following the emigrants by laud and by wa¬ 
ter, i^titil they reached Europe ond Afrito; and lastly, of fol- 
low^g adventurers from the former ^ sections of the globe 
to tWplmitations and abodes winch thiiy found and occupied in 
Aat^ci'ea. I had no inclination to qppmte the current otwtuona 
place of man's sM dispersion. I tnotiqsht 

U.was i&^rcely worth the wt^le to inform an Kuropeon, Umt on 
cming to America, he had left the neta world beiy^d Ulm Itnr 
tlw. pt^pbse of visiting the Old. It ought, neverthehi66> 
remar^.ed^ that there are many important adv^uita^ derivi^ 
our reasoning frmn the present maimer of cousidew^ th# 
jeeti - Tte f being now established, they will b# 



S Notes of a meteorological Tour, 

ported by a further induction of Atcts anti occurrcnccj-, to an ex¬ 
tent and an amount that it is impossihle, at tins ntoment, fairly 
to estimate. And the conclusions of Jcirerson, Lnfon, and others 
favourable to the (greater antiquity of Amcricua population, will 
be daily reinforced and confirmed. 

Having thus given the history of these races of man, spreading 
so extensively over the globe, I considered the human family un¬ 
der three divisions: 

First, the Tawxv man, comprehending the Tartars, Malays, 
Chinese, the American Indians of every trihe, Lascars, ami other 
people of the same cast and breed. From these seemed to have 
proceeded two remarkable varieties ; to wit, 

Secondly, the PVhite man, inhabiting naturally the countries 
in Asia and Europe situated north of the Mediterranean Sea; 
and, in the course of his adventures, settling all over the world. 
Among these I reckon the Greenlanders and Esquimaux, 

Thirdly, the Black man, whose proper residence is in the re¬ 
gions south of the Mediterranean, partic!ulurly toward the interior 
of Africa. The people of Papua and Van DieineiPs Land seem 
to be of this class. 

It is generally supposed^ and by maqy able and ingenious men 
too, that e.xteriial physical,causey the combination of cir- 
cnmstances which wrought all these 

changes in the human I d]6Intwevet, tlmik thorn ca¬ 
pable of explaining the difibteneiibwnie)) the n itions. 

There is an mtcrnal physical ceuse^QflMfigivi^ moment, wtiich 
has scarcely been mentioned^ ^^{ils^tl^^nerative influence. 
If bv the aeC of modelhug the embr>o and 

Icetus, a predtspoMtiou ia«ilaes|^r^isr> and eonsntnp- 

tion, at»y bo cngcntUr^ml'^]^ with the 

sagacious D’A/ara, 

the features, tmge tp 
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# 

abbey. The lower atmosphere was damp and hazy. Jswallo’.^ 
{Flirumlo rnstuu) first seen, and the but seen. 

yiprii 27.—We left Linlithj^ow at .5 A.M. Fair morning rivI 
wai’m, with ciirlcloud, and some stackonclouds, &c. I had oc ¬ 
casion to notice a large mnnbor of swallows from the tower oi 
Doon Ctistle. We arrived to dnnicr at Callender in the High¬ 
lands. 1 noticed in the evening, after a fair dav, that the atmvVi 
wliicli had previously only loclgcd on the mountain tops, tl.^- 
scended lower and lov/er, till 1 saw them dissolve into fallclour., 
or fog, and fill the valleys. I never had an ojiportimity c»f seeii-;* 
tills ))uu'ess j.,0 perfect before. The sfjualling of the peacocks 5 * 
the evening, and the incrofisc of clouds aloft, indicate rain. Jkii 
Leddi is still covcicJ ut the top with snow, and few t»oos have 
any appearance of verdure vet. There is a str’king similarity 
between the general face of the couiUry Iiere and that of part ol 
Merioneth.jhirc and other partN of North Wales, here is said 
to be a great resemblance between the inhabitants of nunmtaiiuais 
coimhici, brit I observe a striking difference between thclligli- 
laiul Scoteli and tlic North Welch. The former have a greater 
disposition to accjiiire knowledge, but are more circumspect, and 
not Ol‘^o warm a disposition in general. 



lures of sondereliiud vip. The manners of 


the people, change from the capita! 

(ovvanKdie Highluuwil^ the Highljiidci'*, with 

iheir pUi^^ and kilt#-/, The styl^of buddu't, ot tin’ old towns 
Ic^embfenaomejjhai tltal of tlw old on the I icnch toa t- 
W'e about tho the w.nci ouzeh 

ot geftAtalh, 

J4cr8 Qf<^« petiole ajft 
raincipuds jrestHf tJfi liBU Jtfol 


l^en cont'uued •4howi*s 
again* the man- 
(L The tauaulouds nnd 
1000 feet high, which 


cIbod»,''^Tlfcdr haighl 
a» hm they are i 

^^iraincloud® or whnit 
tht^ujfh often did nbi 


lb vfctt low ipij dieie { 

the lowness of the 
* jillbtuid m a fiat countrv, 

between hills of koo'^n 
; sides of the bitU 
cou^Bpe^n^ drops of witeri* 
'tiUWuhipJ^'^dOOfcctof tlie ground*'' AFojpsqii^ throughXhvn-^ 
k^ und’j^jfiar 0f Angus, and slept at ForltifrfTke afternoon 
wifyitk^, We obseived abundance of gut^ partietiWly 
bluck'^headed gull on the ploughed ground^ near Cupar* I 
the gfMurtlA, for the first time this tear, ovci th«T ' 
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May I.—Clouded mornhif^ with a mist. 1 noticed to-day 
between Laurencekirk and Aberdeen iwrnrinns pbusnomenoti^ not 
very common in En(?laud. The cnmidi in many places rolled 
alonfi; with their bases on the flat ground, involving us occasion¬ 
ally in obscurity, and there being to all appearance a fog, but in 
the profile at a distance I saw their cumulated forms. I noticed 
abio the vapour condensed in nmuy places about a foot from 
ploughed .ground, so as to appear like little straii or fallclouds, 
forming here and there clo'ic to the earth. I should observe 
that the annuli touching the ground were going into the uimbi- 
form state, and that othei-s at some distance were actually con¬ 
densing into small rain a few feet from the ground. When we 
got to Aberdeen a white and wet mint was involving the whole 
town and its neighbourhood. In the fine intervals by day, the 
different modifications were seen in very indistinct features. 

May 2.—Fine spring morning, but no leaves on the trees veL 
Light galc-s. Cumidi and the lighter modifications liigher up. 

We left Aberdeen, and passing through Ellon cainc into Peter¬ 
head at night. ’ Fleecy oumuli evaporating, and the new moon 
seen at intervals. In passing along we saw various kinds of gnlls 
and the heron flying ^ter supset. Among other birds I saw the 
jcurlew [Scohpax arcuaiu) over the town of Ellon. 

JMTfly 3,—.Left ainjost immediately after taking 

refreshment, about one and passing through Cul¬ 

len, Fochabers, EIgb>, Feri^. and Nairn©, arrived at Inverness 
late at night. Tlie coaiiir^ihnjtigbpassed was bar¬ 
ren, ereept a few largi Of pki^ and frrs. The 

weather Was showery and the dLiSnol, with not the 

least of iohabitantiiof to lovms through 

which very appetence from theHigh- 

Irme at tl^iyilferent booksellers in our roitte, 

teorology were ,Itnowtr, here, ..I 
fsors Leslie* and JBmie8bn^,7>yera 
g to thifrocience/ knc^^jxiiibis 


landers, 
what 
found'1 



'4' 




W|ribus clouds^ much 

'towards-night.. . ,"{' ‘i.- 

had ^ opportunity 
tiott of matuthi|b/;0t^A or 
of the ^ fttime • 

ro producing raiut^ds by inoscuTalioff 

Uhemm cf <<t Edhjlmri^t, a gentleman ’■ 

>logisC4 arc ind^^d fur many very in'teroil^riflse^ 
^^truciion ofuseful iiistrumcnUj'^'-jn^y- . .. 

“ Kipsi0.ryj^hi^fw of one of the liioH 
tlpu* r ' 

* . liUlQ 
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Notes of a meteorological TevTi, 

Uttle aiowli formed in the valleys had the hills for a background, 
and were very di'^tinctly seen. They manifested the same pro¬ 
cess as vumnU whieli form high up over Hat eoiuitries ; many 
small ones being hut as if by evaporatitm, while the larger were 
increased and ciq)t up the hills and got aloft. Gentle rain came 
on in light showers, with warm air. The spring begins to ap¬ 
pear. The distances were clear, and I could distinctly ken Fort 
George as I crossed the water into Ross-shirc. By comparing 
the account of pcrsorxs with whom I have conversed, I notice 
the average temperature is greater hero than at Aberdeen. 

May fi,—I noticed some nascent cumuli on the hills, the 
upper atino8})hcrc being also thickly clouded. In general, to¬ 
day, the clouds were higher. 

\Ve travelled along the western margin of Loch Kess to 

Fort Augustus. —Showers came on in the evenhig, hut 1 
observed that the streams of rain were formed higher up in the 
air than was the ease yesterday morning. Walking out among 
the mountains at night after the rain, I heard the shrill cry of 
some watorlbwi near tlic loch. The lieron was sailing leisurely 
over the loch as we passed along this evening, not far from the 
Castle of Urepihart, whose mined towers are mouldering away 
by degrees, and their stoiies rolling down the precipices into the 
loch below. 

May 7. — Proceeded to Port Wh.mam. I had occasion to 
observe a range of cumuli (ajjproaclnng in imlnre to cumulo- 
iiraitis) in the vallejs below Ben Nevis, and the contiguous 
motinlains^ extending iiregularly upwards. Some poitions ueic 
detached, and went up the sides df tire 4nountaMi Higher up 
w&fe eumnp of mof« scudlike teatuic; during 

thi$ was raining a r li •enabled me to 

see of fmC n showeu 

duriti^ Setuo) Viewed with the 

hl^ and its raiiiw^ii^ioiintams behind them 

£^i&' Ui^gspun4, I could distinctlyjj^ and compaic tho dif- 
forep<f6 in co1oj^lf- and density of tb^ clouds and nimbiform 

1 noticed too that tain doecutous masses 
of/^i|^^ij^^'^pparoutly c\aporated, m ^e gi eater masses in- 
a^tue jrortions seemed to the tops of the 

comparative!) clear/- W the evening while 
rdw^ '^er, I saw the clouds rolling along much below 
fitry lUw hfilS| O^ers which &at Upon higher oneshmi fine 
‘^d a ninihiform oi dense waneoloud much hlghOf 
with the direction of the wind am! 
hmaori W 1 found ascending to the top o€ Bei) Hitfw 

impossible from the depth of snow. Herring guilt 
, in about the water, Aii mild. SpHng adw^ttg, 
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Notes of a melcorokficiil Tour, 


the ••!<)' was clouded r.icli large clomb in difTevent altitude*. 
1 iiad to day a fine opjjortiinity of confirming, by proccw^scs I saw 
going on about the mountains, tho opinion I liavc long had of 
tlic electrical agency concerned in producing the forms of clouds, 
of which I shall treat more largely elsewhere. 

May —Left Fort W'iliiam eari\, and crossing the ferry, 
proceeded through Glenco to Tyndarum. The <?louds still on 
the hills, and gentle showers in the morning. 1 observed to¬ 
day one of the peaked mountains of Argylcshire involved about 
its base in smail rain, while its pointed summit was capped with 

the raincloud in a less wateiv state. What struck me as re- 

• 

markable was this, that the cloud did not terminate in rain bv 
dertrees, but there seemed a distinct boundary between the clond 
at the top, and the rain surrounding its lower part and descend¬ 
ing to llie ground. In the eveuirg most of the clouds were 
much higher, and the aii got sluirjfer. I met liogg the Etick 
shepherd and poet at a smali puidic-liousc near the glen. 

May D ,—We proceeded to Stirling by way of Callender; the 
weather cold, cloudy, and windy. 

May 10,—Returned to Edinburgh. Cold, windy, and cWdy 
day. 

'May 11.—(At Edinburgh.) The weather still bearing tlic 
character of winter. Hard showers of snow, hail and sleet, with 
feir intervals. The fronde.sccnce is very little advanced yet; and 
an Englishman wouki suppose it March instead of May. 


May 12.—Fair day, with common dayclouds* and some fea¬ 
tures of the light modification, particularly the cirrus in tlie 
morning. The air warmer than yesterday. ;The swallows are 
b\ no means rommon yet, only :i few straggli^^ here and there. 

May 18,—Lett Edinburgh, and came at r^ht to Jedburgh, 
b\ way ofMelCMe. Fair morning, and clouds high ; cold night. 

eded to Carlide; the weather cold in the 
lal stackoiu'louds. I saw titc Hirundo ur~ 
bey/and first saw and heard tlimndiHes 

^eded by Ke^^wlck to Ambleside*. Fair 
i'auidouds; in the evening rain among the 
y olopg L’Nwatcr to Amidcsidc. 1 noticed 
hat Ijfdng high on tlic lull there was no rain, 
r>r cloud scarcely wetting me. As I got lower 
iG small drops of rain, producing however 
and wh<^ t got to the valleys below it was 
in streapri* "the watery particl^ to 

i larger r^ii|slream9 in descending. , 

111h cloud# of any 1 have seen, were jhose,shown 



Notes of a meteorological Tour. lo 

A/i(^ IG.—Dr. Spurzheim joined me at Ambleside. The 
nioiuiuj; was waiin, and the spring advancing rapidly. Towards 
three in the afternoon rain came on in continued showcrs> and 
lii'.ted ail the evening. Gusts (»f wind at night. 

Maj/ 17.—Walked from Ambleside in Westmoreland to Kes¬ 
wick in Cumberland. Chieflv cloudy. Helvcilvn was cloud- 

• « w 

capped all the morning) and at length the clo\id hanging over 
its sides seemed to dcscond in rain, whose streams acquired pro¬ 
gressive magnitude ia descending. In the evcnirjg I noticed 
the c1o\kU getting higlier. Tliere arose also clouds in the valleys 
and from the sides of the hills which crept up them and passed 
off in the form of cumuli of the fioccose kind. In the same 


manner the nourishing cumuli of showers form and feed them 
from below. I had thus an opportunity of observing distinctly 
the formation of aimvli in the eventide, and of their rising up¬ 
wards, as an indication ol the fine weather of the following day. 

May 18. (At Keswick.)—Early in the morning high m.asscs 
of cloiul showed a sondcrcloudiiicss of form; a fine day with 
ligl»t cuv'ull followed and some small evaporating cirri. To- 
.vauls evening the cumuli enlarged, witli continuous common 
biuscs, and ob.sturi*d the top of Skiddaw. I noticed several of 
the green cormorants and wild ducks while I nnved on the lake 
called Dcrwentvvaier. 


19. SuTsday. (At Keswieki)—A fine day, we ascended 
the mountain Skiddaw; on the summit wheicof the cumuli 
lodged. In tliC evening the clouds \verc higli, but in greater 
quantity, AVhen on Skiddaw in morning, 1 noticed r/no- 
stratus in the distance i^'nearly tiie same altitude as we were: 
but it was hangingpy^rJ^tclgronp4$^ - I nJstKobserved that when 
the cr/wii/z got A^eot^umity of 'greater density, 1 * - 

coming cmnuls^H^^t^ they lodged mountains; but ui« 1 - 
wards siinplc bwame d^cend^ the 

sides of the mobiitft}n iti particiilar ijil^s, ' . 

May 20.—Iprrtceedcd to Penrith ifiE^lihe sailiiig 

on the lake. Clear day, cold in th<i Wind^ and suu, 

with cumuli and light clouds in generab it \ 

May came to Manchester 

and cloudy ntght> with soma rain, ^ * V ‘ 

May 22. (At Manchester,)--]^ *dusly 


stratus, 

Altiy 2flvr^Went by way of ^||ter to St. Nwtili 

Wales, , Fin^ clear day and nighti'V ' ^ 

May 24 ,— Travelle'd through Denbeigh and LhMtgilBmKto 
Oswestry*; Fine still spring morning, and \ci \ warn?*. I^RUdcjli 
over witli a breeze at night, , 
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May 25.—Proceeded to Batli. Weather showery and cooler 
again. 

May 20.—(At Bath.)—Fine day, with cumuliy &c. 

May 27.—Fine day, with cumnlus and other clouds. Clouded 
over in the afternoon. 

May 28 —Fair, with some showers ; fine spring w'eather. 

May 29.—Fair spring weather, with ninibilkation, ficc. 

May 30.—Fine warm weather. 

May'M, —Fair day, with various clouds. 

Jime\, —Left Bath and returned to Clapton, Fine warm 
spring day, t!ie morning w'as particularly clear. 


IV. Some Observations avd Experiments mode on the Torpedo 
of the Cape of Good Hope in the Year 1812. By John 
T. Todd, late Surgeon of His j\lajesty*s Ship Lion, Com¬ 
municated by Sir Everaiid Home, Bart, F,P,R,S,* 

AVhilst the Lion was stationed at the Cape of Good Hope, 
the seine, as is the custom throughout the navy, was frequently 
employed in procuring fish for the use of the ship’s company, 
and besides the more edible kinds, many of the torpedo were 
caught. In this manner the opportunity was afforded me of 
making the followiug observation.s, some of the imperfections of 
which I must be allowed to attril>utc to tlie maiws nuda^* of 
iny situation. The fish were gcnevally caught early in the 
morning, and examined as soon after as possible. When this 
could not be done, they were placed in buckets of sea-water, 
where they sometimes remained alive for and in one in¬ 
stance for five. days. ‘ 

The torped^'^lk seldom met with to the eastward of the Cape 
of Good Hence, whilst I rarely failed in procuring them 

in Table fifty, I never but once succeeded in doing so in Simon’s 
Bny, although the opportunities were the same in both places. 
It was never cauglit but by the seine, although the huok and 
line, with bait of every variety, wx*re as often made use of exactly 
in the same situations. It differs in no respect, as far as 1 have 
been able to observe, from the same fish of the northern hemi¬ 
sphere, except that it was never found so large j being never 
more than eight, nor less than five inches in length, and irever 
more than five, nor less than three inches and a half in breadth. 
The colour of tht animal is various 5 the upper surface beinggene-* 
tally haael grey, roddisli browm, or purple; the undersurface 
greybh white, yellowish white, or white with black patches* 

♦ From the F'iilos.)^>hical IVunsartioiJS Ivr lOld, parti. 

v' The 
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m the Torpedo of the Cape of Good Hdpe. 

The columns of the electrical organs were larger, and less nu- 
tnerous in proportion, than those described by Mr. Hunter, in 
the torpedo caught at La Rochelle. When separate and uuin- 
duenced by external pressure, they appear to be of the form of 
evlinders, as is shown as nearly as possible by suspending them 
b'v one of their extremities. The different Ibrnw which they 
exhibit in a horizontal section of the whole organ, are produced 
by their unequal attac*.hmcut to one another by the intermediate 
reticular substance 

The electrical organs are so placed within the curvature of the 
semilunar cartilages of the large lateral fins, as to he entirely 
under the influence of tlie muscles, whidi are inserted into these 
cartilages. So tlmt in any lateral motions of these cartilages to¬ 
wards the trunk, or in any increase ot curvature of these carti¬ 
lages, the electrical organs must 1)C compressed. There appears 
also to be a muscular structure, which connects the anterior 
part of these cartilage** to a process projecting from the anterior 
part of the cranium, the action of which must tend to increase 
this effect. 

The inferior and posterior terminations of tlie small lateral 
fins arc covered with laminae of osseoUs matter, which are en¬ 
veloped in the epidermis. 

A much larger proportion of nerves is.supplied to the electrical 
than to any other organs. Tliis lias appeared to others so im¬ 
portant an ohservatidu, that it maybe repeated with propriety. 

The shocks received from the torpedos wliieh 1 examined, 
were never sensible almvc the siiouldor^ and seldom above the 
elbow-joint. Tlie intensity of the shock boro no relation to the 
size of the aniniah(^nsa!ion being llic only meusure of intensity), 
but an evident rej^ion to the liveliness of the animal, and i fee 
versa. Tlie shotfo-genuraily followeil simple contact, or.such 
irritation as pressing, pricking or squeezing, somiata^'iutmc- 
diately, and sonietiines not until after ffbqueut hot 

unfrcqueutly, Iiowever, aniinah uppurenth 
suffered this irritation vvithout discharging ihoek, itThcre 
appeared no regularity of interval between Inc'fSdoie- 
times they were so frequent as not to be couiited i abo|heir4ime% 
not more than one or two have been received i\om one 
and, in a few instances, it ha.s been impossible by anjr 
to elicit shocks from some of them. Wlien caught by tBiftimiMiy 
they suinetimea Writhed aud twisted about, endeavouts|}|^ 
tricate themselves by mu^ulnr exertion, and dul not, 
found thesfi means unavailing, discharge the shock. Iti mauy 
iiistau^^ however, they had recourse to then electrical powicr 
immediately; 

The electrical discharge was, in genera!, aifompaiikd by an 
—' etident 
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evident muscular action. Tins was marked by an apparent 
swelling of the superior surface of the electrical organs, particu* 
>arly towards the anterior part, opposite to the cranium, and 
by a retraction of the eyes. It was so evident, tliat when the 
animal was held in the hand of another person, I w^ often able 
to point out when he received the shock. In this., however, I 
was also-sometimcs dcceived j anjl 1 thin^ I have received shocks 
(particularly when the animal has'been debilitated, and tbe 
shocks weak), without having been able to observe this muscular 
action. 

Two of these animals, as nearly alike in every circumstance as 
j^ossible, being each placed in a separate bucket of sca-watcr, 
from ope of them, frequent shocks were elicited by irritation,viz. 
sinsple contact, or pricking, kc ; the other was allowed to re¬ 
main undisturbed. The former became languid, the intensity 
of its shocks diminished, and it soon died; the last shocks being 
received in a continued succession, producing jjricking sensations 
jiever extending above the hand. 'I’lie hiircr coiuinucd viva- 
' ciot^s, and lived until the tlurd clay. Tliis experiment was fre¬ 
quently repeated with the same results; and it iniglit be obsen'ed, 
where there was no direct ctimipm'isp^ that 

uibse which parted with the sho -k'* most freely fooiicfit became 
languid, and died; and those which parted with them most re- 
k(ctantly, K^'ed the longest. 

Two torpedos being placed cxuctly iii th.e .same circumstances 
as the last mentioned, from one ‘^Imcks were elicited until it bc- 
eume debilitated. It was thru allowed to remain until the fol¬ 


lowing day. When they were ixith cxainincd, it was found that 
the animal from which no shocks had been previously received, 
.dif<charged them very freely; but it vvasi.with the greatest diili- 
cnlty that they cotdd be urocured..fco m Jii e other. 
i .; Hanug maie an side yand gills 

"'tjf a lively aside the electrical (>?|am,*.4o.aa to . 

expose and divide nerves. The animal was then pl^ed ij*;; 
a bodsetof see-watfeJ^; On examining it in al>out two hqurs 
|erwprdii|^ fotind It imposbiblc to elicit shocks from it by any . 

It seepi^ed to pos<>css as much activity and liveti- ^ 
and as long as those animals from whiclt 
received, and which had not imdergone ’' 

being proctired, the nerves of the elcc-/ 
them woio divide^ after the manner afao^^' 
They were pUced each in separate buckete of 

» nd allowed to remain lindistuEbecU woe performed 
lecning, and ^»‘hen examined sfi ^e evemOg, it wai im- 
to distinguish between tire liveliness or 

. s Of 
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Ol‘ two of animals, the nerves of i\\c electrical organs of 

oiie of them were divided. Being placed each in separate 

buckets of sea-water, they were both irritated as nearly alike as 

» • * — 

possible. From the perfect animal, shocks were received; after 
frequent repetition it hecame weak, and incapable of discharging 
the shock, and soon died. The last shocks were not percej)ti- 
ble above the second joint of the thumb, and so weak as to re¬ 
quire nnich attention to observe them. From the other no 
shocks could ho received; it appeared as vivacious as before, 
and lived until the second day. This experiiaent was fre<juently 
repeated with nearly the same results. 

'fhe nerves of one electrical organ only heing divided in a 
lively torpedo, from wliich shocks had been previously received, 
on irritating the animal it was still h>nnd capable of commum- 
cating the shock. Whcilicr there was any diffeience in the de¬ 
gree of intensity could not i>c distinctly observed. One elcctri- 
cal organ being altogetlier removed, the animal still coulipued 
tajiablc of discharging the electrical sliock. ■ ^ 

I laving diviilcd one of the nerves of each electrical organ in a 
torpedo, from which shocks !i«d Irccn previously received, 
fmaid ti^'^ntmfih'5?ii()ablc, after this change, of 
il.c snocli. 

Having introduced a wire through' tl||^ranium of a torpedo, 
whicli had been communicating sbi^cS^-very freely, all motion 
immediately ceased, and no irritation (^d excite the electric'dl 
shock. 

I never receiveiV a shock from 
extremities of the lateral fins or tan. 

I'he preceding account appear^ to me* ^afftnd for 

the foil^mg cotie^sjons. . 

, the 

spocfa vkol dojjcic.tclit on tlui fhe 

and having a relation to the degree tin. 

perfection of stnictUre of tiic clcetricarhrgs^V^: * ™ 


2. *That the action of the electrical orgai*% IHSrfcctU 

/ 

3. I'iiutfrecjueiit action of the elcctri^ is- 

to the life of the animal ; and, if contiune^j^jni'vi ^ 
of it. Irthi:y'^oni^;an iu^ttibce of a law comtii^ S 

, |hat by long co^^twed voluntary action they are tWpd 
/ Wbenee is, thid iause of the rapidity with which jj 
matatiice-? Or is it owing to the reactiiw* 

^''^4- animals, in which the nerves of the 

are* intersected, lose the power of communioA^^ 
blit'lte]>ear more vivacious, and live longct tlian Wi 

ild.MymG. ,B 


O V V 


m a toifiroo.?wheU’bH4 by the 
rtail. 
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On the Cosmogony of Moses^ 

wbicli this cliange has not been produced, and in which this 
jKiwer is exerted. Is the loss of the power of communicating 
the shock to be attributed to the loss of voluntary power over 
the organ ? Does this fact bear any analogy to the effects pro¬ 
duced by castration in animals? 

5. That the possession of one organ only is sufficient to pro¬ 
duce the shock. 

6 . That the perfect state of all the nerves of the electrical 
organs is not necessary to produce the shock. 

And, 7. From the whole it may be concluded, that a more 
intirhate relation exists between the nervous system and electri- 
^ organs of the ^torpedo, l)oth as to structure and functions, 
' than between tire same and auv organs of any animat with which 
are acquainted. And this is particularly shown, 1st, By the 
large proportion of nerves siippiicil to the electrical organs: 
and, 2d, By the relation of ll\c action of the electrical organs 
to the life of the animal, and v':ce vend. 


V, Reply lo Dr. PRKii-vnD 07i ihs Cosmogony of Moses, 

By F. E-s. 

To Mr, Tilloch, 

Sir, — commendable prudence, Dr, Prichard passes 

lightly over the'tender ground of his inconsistent assertions; 
affirming, in allusion to the diicct proof 1 luid given of ti cm, that 
1 RTO still detcrniined to find contra<Uctions between proposi¬ 
tions which have no relation to each other,” and that L quarrel 
♦‘even with the words in which they are expressed.” If these 
two affirmations beimt absolutely correct, they are, at least, in 
•correctness absolutely equal. He cannot stay to notice mere 
cavilfy” but hastens toiSxiiiiiit “ a specimen of the mode of rea~ 
seming adopted\3rf* pe*Iwadons criiicJ* 1 shall now eii- 
^^suour to show wh^her what he has produced for that pur¬ 
pose be R^jieclrncn.of my logic or of his own fairness; and in 
tliis Rtfenipt as well 8$ ou similar occasions he will, I trust, have 
^ to endure repetitions which he has rendered uii- 

In mV last paper,” says he, “ I hinted at the in- 
MattKew and St, Luke, in order to prove that ia- 
•ipirMwrit^rs have chosen lo avail themselves of historical do- 
When such sources of information were to he fouTzd, 
.Mr-P. E, seems to allow the force of this example, but denies 
leads to any inference with respect to Moses; and the. 
^axcpfdSoS he takes against it is to the following purport. StV 
,<|im»ar and St. Luke found pre-existing documenta. v^ich it 

■ only 
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On (he Cosmogony of Mom. 

f 

>>rily required in them human sat;acity to adopt; hut Moses, it 
seems, had nothing but///<? hgld of revelation to guide him; 
eonsequeiilly he made no use of records.- Now tliere is,** con¬ 
tinues he, one grand objevliou to tliis conclusion ; viz, that it 
takes for granted the clucf tiling inlemled to be proved.** There 
is also, I would remind Dr. Prichard, one grand objection to the 
whole argument; viz. that it is not exactly mine. My exception 
re-jis on tiic want of analogy in the cases: in the one, inspira¬ 
tion ufipears to be snperduous, in the other indisjicnsable. The 
compilation of a genealogy, of which the materials were 
know rcconlcd in Scripture, nccdcil no inspiration. The manner 
of the (Jt-ation could he known adh ccrlairtty to no human 
lieing, not even to Moses, except by a revelation. Besides, 
there u in Scripture neither hint nor trace of tiny revelation coji-^ 
(ernif/g ike creatbm, (infviito to Afvses; nor is there any other 
ground for the belief of inspired doemnents or traditions of which 
he might have availed hiuisclf, than lliat of vague and visionary 
conjecture*. But waiving this consideration, and supposing that 
there mav have cxi^tcd in the time of Moses documents or tra- 


•iitions of such a primitive revelation; there could, if he was 
inspired with regard to the crccUion, be no possible motive for 
his iiaving recourse to them. In such H^cumstances it is quite 
hlie to talk of an inynred writer choosin^jo avail himself of 
other authorities in prefcrcM-e to the ii^ediare authority of 
Heaven. The version of my arguine«i|^^ercfore, should not 
have l)etn generally, that “ Moses iiad itAibiing but the light of 
revelation to guide him; consequently he iniuic no use of re¬ 
cords;** but that, with regard to the creatitrt^j-Moses having the 
light of revelation to guide him, there is no iissigimWe reason 
why he should be made to have recourse toj«vSttW®rf records or 
tradithn^i I do not perceive that the one grand o//;ef/wn ap¬ 
plies to this conclusion. ^ . 

Dr. IVichard disclaims the merit winch’erroneously con¬ 
ceives I intended to ascribe to him, of hamng fhrmed the “m**. 
gcaious mogination'' of circuitous inspirjitiotu.-s I ain, inde^. 
ignorant to whom this not recent invention but ; 

auxiliary whom he esteems “ perfectly wdl respecting 

the po'mts in controversyf*’ liad employoi^ft in hi*! favour^ I 
cwUcfis that by shewing its insuilicieucy in 'tlibVcase to wiildh ii 
was applied, I intended to prevent its adoptt^ by the 
Of his protest against the preiensinns of those \vho,^ Ulitj 
talk l^gely about circuitous inspirations, and 
0 spirations/^ 1 can merely express an nuconsciousnes».$f*.efttWv 


’ .^;Dr. however, esteems it mo«t it/ireUulingiy in^lHU^it9ril^ 

rsic tO r^tjuTrbihf better proof of this ussumed pmnittve t vtl&Uofh 
t SeaFbih Mak No. 216, no. 2tt and 'Ji2» 

B2 . 
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On the Cosmogony of Moses, 

tainiiig any prciensions to which it can allude. I acquiesce iu 
his estimate of the superior weight of fair inference from his¬ 
torical facts,” to tliat of “ hypotheses concerning sorts of in¬ 
spiration.” The points in discussion do not, however, require 
that I should offer any opinion on the historical facts which de¬ 
termine him to believe that Moses was not the orrginal author 
of the Cosmogony it is sufficient that I have shown some of 
the conscquerices which result from such a supposition. I shall 
only add, that his hypothesis, which gives the Hebrew, Hindoo, 
and Etruscan COsmogbiiies a common but unascertained origin 
of higher antiquity than Moses, will scarcely be thought calcu¬ 
lated to induce any very strong belief that the hidden source of 
^ this common origin was Hea\'en. 

I am charged with having unfoundedly hsimtaled that Dr. 
Prichard rested his interpretation of the word day^ solgly on the 
authority of Josephus and Philo, If what I have wTittcn admit 
sucii a construction, 1 most explicitly disavow it; but if it be 
found that what I said, >-o far from containing such an absurd 
insinuation, contains no insinuation whatever, Dr.Prichard may 
possibly retract his imputation. 1 had replied to some of his ar- 
gun^ents adduced in suj>poit of the figurative sense of the word 
dny^ when he reminded me that 1 Inal overlooked tl'.e authority 
of Joseplnis and Philo, My answer to this contaiuetl nothing 
that It did ii6t directly express: If,” said I, he rest the me¬ 
taphorical sense of the word day on their authority, he must 
also on the same authority admit a figurative sense of tiie 
whole first chapter of Geneds.^* Why this answer should liavo 
thc niisforturie to displease him 1 know not, since he avows that 
it has been his “endeavour to show that every part of the first 
chapter of Genesis U more or le^is metaphorica!.” I really have 
no distinct conception of the modification here intended by tlic 
words, “ more or les^f* but if every pari*' be metaphorieui, 
the whole it may be ftrcsunicd can be acither 7nore nor less than 
allegorical. 

^ In his zeal to establish his coincidences, and to apply to some 
useful purpose of tlie t> uc sense of the 20th verse of 

' the first chapter bf '^Gcnesis, Dr, Prichard with the str*jkc of a 
J^n deprived roy^ds of animals of focornotioa. When it was 
<^^vva;49 objeeterf to him, that even ids own version of this 

exclude lestacea from X\\o fifth day*s creation^* 
J^'eonsidttfab^e portion of the ordt:r being endued, 

li^tb hcomoiimr,** instead either of acknowletiging or defending 
;^9 .error,.be i-* pleased to say, that he “shall not enter further 
Inquiry what place cokat.s and bivalves hold in the scale 
whether they ark, as F. E. niictAAKS, tA^coMoriVK 
or approach to the tharacter of vogciablca;" gravely 

adding 
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adding that the question has been decided in his favour hy a 
third person,” competent and impartial, t<J whose satisfaetovy 
remarks he refers. It is indeed true, that in the remarks re¬ 
ferred to, there are unsupported assertions that the order of 
testacea is destitute of locomolion: if this, therefore, be sufli- 
cieut, the question is certainly decided against me. Having, 
iiowever, a presentiment, that, notwithstanding the cramhe 
repetiia,'* Dr. Prichard will condescend to honour this letter 
with some notice, I am desirous of appealing from this decision, 
even to himseff, and would venture directly to ask him, whether 
the ivhole order of testacea he destitute of locomotion’^ P If on 
recollection, after consulting naturalists, it be found that an af¬ 
firmative answer cannot be given, he will, it may be suppa^ed, 
be constrained, at the expense of his coinculenCeSy to restore at 
least a part of the order to the ffik day's a'fation, 1 have yet 
one other questum, to wliicli it more nearly concerns him to re¬ 
turn an explicit answer. He peremptorily and taimtiugly af¬ 
firms, that I declare corals and bivalves are locomotive ani¬ 
mals. Of the part of this assertion which relates to bivalves 
\ ask for no explanation, thougli it may easily be perceived tlmt 
some of them wore meant to lie included in the portion of the 
onler of testacea excepted from being indisputably endued 
with locoviiition \$ l>ut 1 am entitled to where Dr. Prichard 
found, eitlier directly or even /■// inferena^^ the declaration he 
attributes to mo, tiiat iorals are locomotive animals? My 
assertion respecting locomoti\c animals (as has just been seen) 
instead of extending bevond, did not even ijiclude the whole or-^ 
der of testacea; and with regard to corals, a3 'com)>reUended in 
xoophytes, it will be seen that the mo/ion wliicH it cannot be 


* The gpnus (lor cxanijOc) “ formed Liua^rck on a single 

shell described by Lister, Rrown, 1'or*>kuI, and oth^rUf^ralists; which 
dorives claims of distinction tVoin Helix, not so the charnc* 

ter of ihc shell «s from that of ihe (imnttily which diflers hi its ttruciure 
materially from the animal of the Helix, since it With artotovi 

apparalu$ (being an iniialhtant of ilic sea.) /or x^runl|llll/fjldstcndx>f that for 
with whirh the Ht^Hcen uu' See WidUolsoo^S'Encye/e* 

piedia, article Shell. f [■ ^ ; i ... 

t Sonic bivalves, c\>eH of the Ox/rr^r, give indi$putft$le 
locomotive powers. Scallops Iftip nut of'the water to ihadUtimcc- 
(Nicholson's Enuvclopicdta.) Speaking of the saihe 
row in bis Cdnchology, pat»c SO, says, “ .Strong locotiiotive 
been Rttributed to tiie Pecum, which are, it ij. said, exerted 
singular manner. A verjj rapid proyjcss is effected hy the 
ant)closing of the shell. This is done with s(i much inuscula'r^ 
thn;w it four or five inches at a time. fu the water an 
. .e^iatied'by tlu^animnl, in raising liun&elf to the surface, directing hbcai^9.<:<:' 
Nti Ubifrah, and suddenly, by the shutting of )u* 
lotwmt!* 

B ■■ ’ * ^ 
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ttenied they possess, was admitted to be different from locomolioff. 
As Dr. Prichard had not displaced Jm'est trees, shrubs ^and li¬ 
chens from the third day's creation^ although in strictness none 
of them come under the descrijition grass, seed^hearing 
herbs, or fruit hennng /rm on the same principle 
observed, it may be thought that zoophytes might be permitted 
to remain in the fifth day*s creation, being moving creatures that 
have life, although their motion docs not precisely accord witli 
tlie idea which, in opposition to the received translation, Dr. 
Prichard thinks the Sepiuagint and the original convey'' So 
far if thi? passage from containing any assertion of the locomo^ 
tion^ zoophytes, that it contains two admissions of the co}!^ 
traryl First, it is admitted by inference, that they do not hi 
strictness come under the description of locomotive animals; 
and afteTW*ards it is acknowledged that tlieir motion does not 
precisely accord with the idea {of locomotion) which Dr. Pri- 
cliard thinks the original text of Genesis conveys,” 

A subtle or complex argument may, in consequence of mis¬ 
conception, 1)0 misrepresented^ hut of the process bv which a 
simple assertion is converted into a declaration totally different, 
I do not pretend to anticipate the cxiilanation, 

I am, sir. 

Your very obedient servant, 

Baili, July 10, 1816. F. K-fi. 


VI. On theDiving-Bf ll, as a Afcan^ for cuting Deafness, By 
Dr, Hamf./,, ff St. Beiersburgn, 

To Mr, TUheh. 

— Vi HRN visiting the harbour which now building at 
ilowth, near Dublin, I wished to make myself acciuaiated witli 
the manner in vvtoh the diving-bell for constructing the niasnn- 
work under wa.ter U ^sed, and u'Uaiucd pcnnlssiou to descend. 

When the n^Ujlli of the boll was abuut two foet under wa¬ 
ter, I hi both ears, occasioned Iiy the pres- 

6U)C« 0$ the air against the menihrana tympani; the 

m tA» mner cavity of the ear being of less density, Fear- 
polo might become troublesome at a considerable 
MWth] I mftd^.'ekcrcinns to admit air through the Eustachian 
{nto the <4r. f happened to accomplish this at first <mly 
the air rushed into the cavity of the right ear, and 
gWy ceased inst«antly. A^the hell enntuiited going down, 
returned; hut as I repeated my cxertiont'tp Open the ' 
tube, the air at intervals found its way dtrotwb. it, 

^ ,,..and 
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and re-established the equilibrimn. Throu/;h the left Eustachian 
tube no air had yet passed, and the pain in the left ear was 
gradually increasing. When about fourteen feet under water, the 
sensation was as if a stick was forced into that ear froni without. 
At last, during one of the exertions to open the mouth of the 
Eustachian tube on that side, the air forced its way with consi-* 
derable violence through it, and I was relieved of the pain abo 
on that side. 

After examining the mason-work of the pier at the bottom of 
the sea, I began to ascend. Here 1 soon felt pain again, re¬ 
sulting from the air in the inner cavity of the ear expanding, as 
the external pressure diuiinif.lied: but this pain was more^asily 
relieved, the air gushing at very siiort intervals without any 
voluntary exertions in uinali portions from the ear through tlic 
Eustachian tube inta the mouth. 

Noticing this, it occurred to me, that the diving-bell might be 
used for curing dcalhcss in tho^'C cases where it depends on 
an oI)structioii of the En^tachii'm tube. The patient would 
have to go down in a diving •l)eli and make tliose exertions 
which open the moutli of the Eustachian tube, and then the 
pressure of the condexiscd air would force its way through the 
extent of the tube, and bv that nioaiis clear the passage. It is 
well known, that slight obstructions h^ye been frequently re¬ 
moved, by forcing air or tobacco-siuok^'vJ&iiBa the cavity of tlie 
mouth into tlic car. When I was in the aivhig-beli, and made 
mv exertions to admit air into the Eustachian tulie, I was not 
aware of the simple way in which it is effected. Hr. Wollaston 
informed me, that nothing is wanted but to swallow the saliva, 
as may be seen from the ftdlowing simple afld cas^y expcrimeiit. 
Close vour nostrils with your fingera and suck with your month 
shut; air will come throngl* tl.e Eustachian tube from the 
ear, end you feel pressure (mi the membrana txtnpani, .which , 
prevents you from hocring di,>iiii( tlv. As tlie.ciid or the Eusta¬ 
chian tube nearest to the mouth acts like a yajve, this siensatiqit 
will often remain even afteryon liruo Cvasetf sucking. ^To 
it, nothing is wanted but to swallow saliva, wherj^^’fefe of 

the muscles seems to open the cud of the 
then the air rushes in to rc-estublisli the eqm^rmrtu ' 
periment shows on a small scale part of what " 

the diving-bell; where, to admit the air into the . 

merely swallow saliva, and at one of these exertions' 
rush in, if the obstruction be not very considerable, 

1 was an:^bu 3 to know, >\'hetiier men that had 
bells be%b» had noticed the same sensations as mysel^m , 
them to me what they had felt. Among 

they stftt^j.that when at a great depth it had been to'" 
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if a shot was fired through their brain/’ This was evidently the 
rushing in of the air through the Eustachian tube. 

Tl»ere are now several diving-bells in use, Hesides the one 
at llowth, there is one at Holyhead, one at Ramsgate, and one 
at Plyinoutli. They arc constructed under the .suporintendanco of 
,Mr. Rennie, on Mr, Snieatoi/s plan, entirely of cast iron, in the 
form of an oi>Iong che>t open at bottom.—(See Dr. IJrewster’s 
Enrycloj)eclin, article Diving Bell.) 

The one in which I descended is six feet longhy fonr feet wide, 
and six fieet high, with twelve patent glass-lights, as used in ships’ 
decks, on the top. A desernt in a diving-bell of this construc¬ 
tion may be undertaken withotit any inconvenience, except the 
above described sensation in the ears. 1 was for half an hour 
under water more than twenty feet deep, and had light more 
than enough to write and read. A constant supply of fresh air 
is given by means of a forcing pnnip, and the respiration is not 
in the least affected. The signals to the men, who manage the 
bell abovt! the water, aj e given by means of striking with a ham¬ 
mer once, twice or more times against the inside of the bell. 
The number of strokes tells them in what direction you wish to 
be moved. A diving-bell of the above dimensions mav hold four 
men. 

I wish much that some deaf person or persons, wliose deafness 
is owing to the cause above staled, might tiw the diving-bell; and 
should they be benefited by it, hydninlic or other pressure en¬ 
gines might be constructed to obiain the same end in houses or 
hospitals. 


VH. Further Experiments on the ComhuUlon of explosive Mix¬ 
tures corifiued hy PVirc-gauze; with some Observations on 
Flame, By Sir H. Davy, LL,D, F,R,S, KP,R,L* 

I HAVE pursued nfiy im|uirics respecting the limits of the size 
of the apertures and of the wire in the mciallic gauze, which I 
haye applied to secure the coal miners from the explosions of 
fire-damp. Gf.auze made of brass wire of an inch in thick¬ 
ness, and edptaihing only ten apertures to the inch, or KH.) 
apeitures in tixe square inch, employed hi the usual way as a 
of fiapie, did not communicate explosion in a mixture of 
(jitte part gas and 12 parts of air, as long as it was cool; 

aisaoon:as the top became hot, an explosion took place. 

A quick lateral motion likewise enabled it to communicate 
egj^on. 

made of the same wire, containing 14 apertures to the 
* From the rhilo&ophic:il Transactions fur 1C 16, part t; 
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liicli, or 196’to the square inch, did not communicate explosion 
till it became strongly red hot, when it was no longer safe it) 
explosive mixtures of coal gas; but no motion tliat could ho 
given to it, by shaking it in a close jar, produced explosion. 

Iron wire-gauze of and containing 2^10 apertures in tlie 
square inch, was safe in explosive mixtures of coal gsis, till it 
bcr'ainc strongly red hot at the top. 

Iron wire-gauzo of and of 24 apertures to the inch, or of 
.'>76 to the square inch, appeared safe under all circumstances 
in explosive mixtures of coal gas. 1 kept up a continual flame 
in a cylinder of tliis kind, eight inches high and two inches in 
diameter, for a quarter of an hour, varying the proportions of 
coal gas and air as far as was compatible with their inflamma¬ 
tion; the top of the cylinder, for some minutes, was strongly red 
hot; Init though the mixed'gas wtis passed rapidly through it by 
pressuro frotn a gasometer and a pair of double bellows, so as 
to make it a species of blast furnace, yet no explosion took 


place. 

I mcnlioncd in mv last communieation to tlic .Society, that a 
fliiiiie confined in a cylinder of very fine vvirc-gauzc did not ex¬ 
plode a ntixluro of oxygen and hydrogen, but that the gases 
burnt in it with great vivacity. I have repeated this experiment 
in noailv a pint of the most explosive mixture of the two gases: 
they Inirnt \ioleutly within the cyhtnlcr; Ijut^ though the upper 
part hccanu; nearly wliite hot, yet no explosion was communi¬ 
cated, and it wiis iiccessuiy to withdraw’ the cylinder to prevent 
the hi ass wire from being meltecL 

These results arc best explained hy considering the nature of 
the flame of comhustilile bodies, which, in all cases, nm^t he 
considered as the combustion of an explosive niixlnre of infiam- 
inable gas, or vapour and air; for it catmot be.regarded as a 
mere combustion at tlie surface of contact of the inflammal)lc 
matter: and the fact is proved by holding a taper or a piece of 
burnirig phosphorus within a large Came m.ide by the combustion 
of alcohol, the (lame of tlic candle or of the phosphorus will ap¬ 
pear in the ccnirc of the other flame, proving that there is oxy¬ 
gen even in its interior part. 

The heat communicated by flame must depend upon fts nmss;-, 
thb is shown by tlie fact tliat the top of a slender cylinder 5 >f-.' 
wire-gauze hardly ever becomes dull red in tlie .e^pcrim«nb Oli: 
an explosive mixture, whilst in a larger cnlindeir^ hiad&Hof; Ihev 
same material, the ecntral part of the top soon beconaea 
red. A lar^ quantity of cold air thrown upon a small 
loivers its heat beyond tlie explosive p<unt, and in extin^ ‘‘ 
a flume by blowing upon it, the effect probably pri^ 



Ou the Comluslian of explonve Mixtures* 

t 

ttroduced by this causc^ assisted by a dilution of the explosive 
{fixture. 


If a piece of wire-gauze sieve is held over a flame of a lamp 
cr of coal gas, it prevents the flame from passing it, and the 
phsenomenon is precisely similar to that exhibited by the wire- 
gauze cylinders; the air passing through is found very hot, for 
it will convert paper into charcoal; and it is an explosive mix¬ 
ture, for it will inflame if a lighted taper is presented to it; but 
it is cooled below the explosive point by passing through wire'' 
even red- hot, and by being mixed with a considerable quantity 
of air comparatively cold. The real temperature of visible flame 
is.:.perhap3 fs. high as any we are acquainted witli. Mr. Ten¬ 
nant was in the habit of ahowng an experiment, which demon¬ 
strates the intensity of its hekt. He^used to fuse a small fila¬ 
ment of platinum in the flame of a comthOn caudle; and it U 
proved by many facts, that a stream of ait may be made to ren¬ 
der a metallic bodv white hot, yet not be itself luniinous, 

A considerable mass of heated metal is required to inflame even 
coal gas, or the contact of the same mixture with an extensive 
heated surface. An iron wire of an inch and eight inchi d 
long, red liot, when held perpendicularly in a stream of coal gas, 
did not inflame it, nor did a short wire of one sixth of an inch 
produce the effect held horizontally; hut wire of the same size, 


when six inches of it were red hot, and when it was held per¬ 
pendicularly in a bottle, containing an exjdosive mixture, sr) 
that heat was successively communicated to portions of tlie gas, 
produced its explosion. 

A certain degree of mechanical force which rapidly throws 
portions of cold explosive mixture upon flame, prevents explosions 
at the point of contact: thus on pressing an explosive mixture 
ef coal gas from a syringe, or a gum clastic bottle, it bums only 
ttt ftome distance from the aperture from which it is disengaged. 

Taking all these circumstances into account, there appears no 
difficulty, in elplainipg the conibustion of explosive mixtures 
witbifl and not without the eylindev-s; for a current is established 
fr<^ below upwards, anti tlic lioltcst part of the cylinder hs 

comlmstiou, the water, carbonic acid, or 
■li?dt€»/'Which|.afe not inflammable, ptiss out. The gas which 
enters 19 Efficiently heated on the outside of the wire, tp be 
^i^loded; |Hpjh*,the gases arc no where confined, there can be 
'^'ftoehaniefit force pressing currents of flame towards the same 

lie hcedlc.ss to enter into fiirther illustrations of the 
part of the subject: and I shall conclude thfn. paper 
what! am sure will be gratifying to the Socic|y> that 

the;' 
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the cylmder lamps have been tried in two of the most dangerous 
mines near Newcastle, with perfect success; and from the com¬ 
munications I have had from the collieries, there is every rea¬ 
son to believe that they will be immediately adopted in all the 
mines in that neighbourhood, where there is any danger from 
hre-damp. 


VIII. Account of a Calcuhis voided ly a Female, 

To Mr, Tilloch, 

Sir,— A FKW weeks since I was requested by a respeetabie 
surgeon to examine a fragment ot\ calculus voided by a female 
])aticnt of his. Thib.fragment weighed about three grains and 
ii half, had soniewliat oF a rhomboidal figure; was evidentlycou- 
\ ex on the one side’, and concave on the other. The .convex 
surface was considerably nodulated, but the concave was smooth. 
When viewed with a magnifier, it showed djstind marks of strati¬ 
fication of alternate layers of a graush and dirty yellow coloured 
substance. On being heated to redness before the blowpipe it 
lost nearly*.** of Its weight; that is, after it Inid been kept in the 
lieat of boiling water for some time: by Uiging the heat still 
further it fell to powder, lost its former polour, and gained a 
slight tinge of red, losing more tlian *1 iiiore of its weight. 

I wai then induced to try the effect of acids on this substance, 
atid accordingly took a portion of it which had been treated 
as above, and found it to dissolve in muriatic acid without ef- 
fcrvesrouce, leaving but the smallest possible quantity, which I 
conceived t(i be animal matter. I then took a portion of the 
substance as it was voiileri, which dis'udved also in muriatic acid, 
but with considerable eftcrvesccncc. I was at first unwilling to 
attribute the etfcrvcscence to carbonic acid ybut upon examina¬ 
tion by letting tip lime-water into the gas ui.^^te9t tube standing 
over mercury, 1 w.is convinced of its beiiig-;i^^ case^ The solu¬ 
tions were next examined, and were found to Ihne, phos¬ 

phoric acid, and iron. Therefore the calciiltls li.Composed of 
carbonate and phosphate of lime, and oxide of witlj a very 
minute portion of animal matter; for when the.feiMdbtmi, wfduh 
was found to he insoluble in muriatic acid, aud 

heated to redness on a slip of platina, itexbibited dik^nctlYthb 
peculiar smell of burnt feathers or other animal 

.1 am DQt exactly aware, whether the carbonatje qI^ 

* from tlic 6j*ure of the fragment, hs well as thjit ttjiicll i 

i^ bus evidontty been dciacbod from a Hucleub B{>p.tri 
of-Uff iRcii iil diarnttor. v , f 
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On Meteoric Slones^ 

hitherto been found to exist in human urinary concretions, at 
any rate, in the lar^e proportion it seems to be in this 5 yet I 
have some faint recollection of having heard or read of the same 
thing having been noticed by Vauquelin (I believe). You muf>t 
pardon me if I am incorrect. 

Since 1 examined the above, I have received another portion ; 
a more‘correct analysis of which I shall give you for insertion iu 
your next number. 

I remain, dear sir. 

Very truly yours, 

76, prury Lane, July 13,1016. JoHN Thomas CooPEK. 


IX. On Meteoric Stones, By the Rev, T. Dhummond. 


7b Mr. rUlock. 


Sir, — Unwilling to trespass on your pages by a long letter, 
i forbore to notice in my last, that it appears on the authoritv 
of Pliny, that meteoric stones or aerolites were supposed to have 
fallen from the body of the sun; your pages record that some 
modern philosophers have imagined them to have been projected 
from the moon. I will not trouble you at this time With any 
arguments in support of an opinion, tliat they are generated in 
the regions between our eartli and the nearest planets; but since 
I do not remember that any of your correspondents have no¬ 
ticed the circumstance, I wiah to mention that the same author 
records a report that Anaxagoras Clazomenius had predicted 
the fall of a meteoric stone, and tliat the prediction was verified. 
[Lib. ii. c. 58.] 

sir, we admit the report to have been correct, may we not 
infer that astronomical c.alculatinns and a regard to planetary 
influences must have led the philosopher to deduce his inference } 
If At be merely to jgratify curiosity, 1 hope your readers iu the 
dilFerent parts-w the civilized world will transmit to you an ac- 
girrafo stdtwent Of the precise time in which the phaenoniena 
Qiccur jn Our pride in modern science must be bum- 

. bV^;by ^vei^ Wkation of the attainments of the ancients, unless 

or excel them. 


Yours respectfully, 


PrJni y, 


T. Drummonj). 


X, On 
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X, Oft the Accumvlation of Heat ly Frlctior,, 


To Mr. Tilloch. 


Sir, — Tiik principal arguments that have been advanced 
against the existence of a material Buid of heat, are those de¬ 
rived from the experiments on the generation of heat by friction: 
from those experiments it is inferred, that the quantity of heat 
vX)ntainod in u given piece of luctal is inexhaustible. ,. No di¬ 
rect cxptMimont, however, has been made in support of this 
opinion ; but because a piece of metal connected with and sur¬ 
rounded by conductors, continued to give out heat as long as 
friction was applied, the author of the experiments concludes, 
that any thing which any imuhted hotly, or system of bodies, 
ran continue to furnish without limitation^ cannot possibly be a 
matin ial ^uhtancc.** 


If heat 1)0 a material fluid, the effect of force on a l)ody con¬ 
taining it would he similar to the effect of force on a body con¬ 
taining any otlier fluid diffused through its pores in a similar 
manner. Water being a fluid which in many instances produces 
effects similar to those produced by heat, it appears best adapted 
to illustrate the generation of Iieat bv friction. 

I procured a piece of light and porous Wood, three inches in 
length, two in width, and one in thickness; and having itn- 
mer.sed it in water till it was saturated, I fixed it firmly over a 
vessel filled with water, the lower end being about half an inch 
below the surface of the water, and then moved a piece of hard 
wood backwards and forwards on the upper end, with a consi¬ 
derable flegrcc of [)rc*ssure, I thus found that water could be 
raised througli tlie pores of ^vood by friction. The process is 
easily understood: the rubber, or piece of haixl wood, as it is 
moved along, presses the water out of the pores, and closes 
them, driving the water wliich is pressed.out before if 5 .but 


when the rubber has passed over those pori^, the water from 
below rushes into them to restore the ctjuilibriuin. 

'rhe action of the blunt boror in Count Rumford's exjreriiheii^.-' 
appears to have produced a similar kind of effect; the .'heat 
having been forced out of the porca of the metal by the 
Its place would be supplied by the bent from the adjacent 
Gun-metal being a good conductor, the neck which 
tile cylinder with the cannon would he capalilc'of giY^^ pas^|g^- 
to all the heat that was accumulated from the canimnii 
other conductors with whicli it was connected, ' ‘ 

Count Humfojd considered it improbable that 
have been supplied by means of the small neck 
cei^e heat ,-was given out by it during the whole 
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oi> On the Fciililaiioji of Mines, 

uiciit ; Ihic oii€ bully may give out heat to another of a lower 
tcmpeniture^ and yet be in the act of conducting heat. 

If some imperfect conductor could have been substituted for 
the neck of metal, a dilferciice in the quantity of heat generated, 
in a given time, would no doubt have been the consequence; 
but, uufortunateiy, this mode of varying tlie experiment did not 
occur to Count Rumford. 

I am, sir, yours, &:c. 

^ _ _ . _ _ 


XI. On ihe Fenlilalion of Mines. James Wati', M.D, rj' 

Glasgow, 

To Mr, Tillock, 

Sir, — The late success of science, in obnaliiig the danger 
from deleterious gases in mines, must be grateful alike to the 
philosopher and philanthropist. If you judge the following ideas 
conducive to the completion of a design so important, your In- 
iSenioii of them will much oblige t!ie writer. 

The merit of Sir Humphry Davy's lamp sociiis to justify its 
high character. Previous to this invention, the existence of the 
deadly explosive gas was detected in most cases oidy by tltc sad 
experience of its destructive cifects; now, the danger may he 
satclv detected and easily avoided. This lamp, however, docs 
not prevent the production of the gas, nor render ihc workings 
safe where it greatly abounds. Nor does it prevent the danger of 
ex}dosion in other cases, as when a fire is used, at the bottom 
of the upcast pit, to promote the ventilation. Besides, this 
lamp is not calculate*! to clcur the mine of the carbonic acid gas^, 
-which, though detected with less danger than the other, is also 
deleterious to the workmen. Indeed, the principal merit of 
• Davy’s invention is', that it enables the miner to detect, by his 
' light, the explosive,.gas, with equal safety and cci tainty as he 
formerly discoveroff’thc prc&cnec of the otiicr. The most pro- 
Jjetiise of the discovery in botli cases jvill be the same,—to make 
t^ape, with all practicable expedition, till by the aid of 
the enemy be dislodged. 

’ ’ Jt i? evident then, that though a complete method of ventila- 
f ttosn wotdd supersede tlie use and necessity of all such contri- 
:I vtoces M Dm^V lamp, however ingenious and sublime; yet no 
ittvenrioR:could supersede the necessity of ventilation. To 
a pkia as practicable and as effectual as pos- ■ 

b there^e'tl^'bbject of high importance. 

whieb"^Jurnbbed with several shafts, a dc^eeof 
» is for'tjh<^(Ai msiired by the dif&rjBfft'teihbe- 
^ the atmosphere above and ih the interior dip the mink- 
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in 


hi the heat of summer the current is likely to descend by the 
^haft whose top stands highest, and to make its exit by the shait 
whose top stands lowest. In the cold of winter this entrent will 
be reversed. When the temperature is equal above and below, 
’.nd where the current is too feeble, it must be promoted by fires 
or other artificial means. 

To direct this current through all parts of the workings, 
various contrivances luive long been used. These seem to be 
till superseded hy Mr, hyan's plan described in your last num¬ 
ber, and the plan of Mr. Menzics, which is somewhat sTdiilar. 

The immediate object of both those plans is to obtain from 
ail parts of the interior of the mine an nuiiiterrupted ascent of 
the roof, to the upcast pit, through which the current ascends. 
If such an ascent can be obtained, tlie plosive gas will cer¬ 
tainly he discharged by its own specific le\ity. JUit such an 
ascent in the root of a mine is sometimes prevented or dcstrovoc! 
by depressions in the roof, and by large masses of the roof which 
fall, leaving cavities to be receptacles for large (juanlities of ex¬ 
plosive gas. 

Besides, these plans, at least tliat of Mr. Men/.ies, is not so 
well calculated to ensure the discharge of the carbonic acid gas^ 
wliich is itself a great olyeet in ventilation. This gas is spe¬ 
cifically heavier than coiiimun air, and lies in the mast depressed 
parts of the mine. 

Inp(juaiities in the roof or lloor of the mine provide for the 
retention of one or other of these gases, even in spite of a cur- 
. rent of air passing tlnougb ilie mine. This may be illustrated 
by a transparent arched tu!/., transmitting a current of coloured 
fluid or of air. Let an aiv or bead of air, occupy the 

highest part fif the areli, wliilo a stream of coloured fluid is forced 
through the tube. This air-bubblo will be seen keeping its 
place, or, if pushed out of it, regaining it speedily. Again,let 
the arch be inverted, uiui let ii bead of coloured fluid occupy its 
lowest part 5 i^ile a stream of air is forced throngU the tube; 
the coloured fluid will always sjircdily regain its situation in the 
lowest part of the arch. In this illustratiau, the stream of fluid 
in the one case, and the stream of air in the other, represent the 
current of air ventilating the mine, while the bead of air in the 
highest ptirt of the arch, and the liead of coloured fluid in the 
lowest part, represent masses of the two foni gases retaining tbdif 
situation in cavities in the roof and floor of the mine. It U true 
that a forcible current of air will dislodge these poiHons of foot 
gas; but the ventilating current is oft^tf^fft'j^flieiently powerfbl' 
for this purpase. ; > ''' 

. .|[nt thou^ this ventilation when onrpf eUcf* 

ilkhedi the wmger from deleterious gsises must be gum ded 

' 
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during the operations, before the commuiiieation for the ventU 
luting current cun be effected, and before the mine and roof could 
be subjected to the plans of Hyah or Menzios. 

Even where the works are complete, a change in the tem¬ 
perature of the atmosphere may occasion a change in the di¬ 
rection of the current, so that what was the •upcast shaft may be¬ 
come the downcast shaft Against this case, I think, Mr. Men- 
zics’ plan makes no provision. 

A 8ti£am of Avater falling down through one of tlic .slnift.*) is 
frequeiifty used as a means of ventilation. This expedient is 
suited, I think, to the case where (miy carbonic ueid gas is pvc- 
$ent; and besides, as the water must be Hftc<l atterwurd*', this 
mode of ventilation is too expensive to be pructicuble, except 
on oxtraordiiiarv occasions. 

It a])i»ears tijcn tJuit a mode of veniilation hy vinhaivcal 
wteaay, and completely under control, would foe highly eligible 
in a great variety of cases. 

. Veniilaiion by mechanical 'means must be effected by a blow lug 
,apparatus of some sort. This apparatus must be applied, eitlicr 
Mi force a quantity of air into the mine, by which tlic foul gases 
nsay be displaced, or to extract these gases out of the iiiiii**, 
while common air will replace them spontaneoiihly. In cither 
case, a tube should extend from the blowing a])j)nrat\is to that 
part of the mine in which ventilation will be chiefly required and 
most useful. The mode of ventilation by extraclkm seems most 
eligible, for two reasons: 1st, The c.\tracting tubes can be di¬ 
rected Co any spot in the roof or floor of the nviiie where the foul 
gas is lodged, and this gas only needs to be removed ) but hy 
plowing into the part, a quantity of harmlci^s or salutary air ninsf 
also be forced aw'ay. 2diy, By the mode of extraction by a tube, 
the foul gas is kept ill a state of sejiaracion in its progress tlirough 
tlie mine and u}»'the sliaft; but if it were to be di'ichargccl Ijy 
blowing inward, it might come in contact with llic lights in its 
progress, and explode, or prove otherwise da!t|;erous or dis¬ 
agreeable. 

The extracting or blowing tube would be the most expensive 
^j^t.of thirappuratits. It should be flexible, or otherwise fitted 
to andfeed from either the roof or floor at pleasure; but 
i^med of the cheapest materials : and in works in 
ct spare shaft, this shaft may be employed to 
ventilating tube. 

^of .'foloAving apparatus fur ventilating minesis 

- v4 -S 

[y understand Byip's systeo), can never l«ppeu where 
is apeasE and arc, we beheVe,^iicvcr 

.«y5riei)tly; 
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^Vutently timt which will, in a given time, transmit th6 greatest 
<^uantiiy of air, with the leuSt expenditure of power, thre of 
hiast, or comprewon, are- iii this ease no object r irtcre /r«ns- 
7u}ssion is all that is requited. The coinmou belloWs have been 
proposed to extract from the nuile, hy a tulie descending from 
the valve into the mine*. Hut here much power would bo 
wasted in retidering the blast forcible^ and lime in discharging 
it. An iiir-piitT)]) with a phtou has I>een also proposfed; but 
against it the same objections are valid; l>eside the i^ditioiml 
waste of power in overcoming the friction of the piston. A large 
vcs>el, or rather a nitniber of vessels, inverted in a receptacle of 
water, and' alternately raised and lowered by an axis revolving, 
and famished' with cranks, or etherwise producing its eifect, 
would form a powerful blowing appaiatiis. 

Hut the principle of the fan or fanner,— the winnowing 
A ri'AUATUs, seems free from all objections, and possesses the 
greatest advantages, it transmits a great quantity of air* Its 
movcrnciil is rotative, and hence it Can be attached to the gin 
or gig employed in raising the minerals, and even placed on the 
t^auje axis, .so that the expense of construction will be trifling. 
Ir acts by a centrifugal principle, and hence its powers of trans¬ 
mitting air can be augin(.nted to any assignable degree. It is 
only nociiiul to iaercuse the diameter of the circle and the power, 
and to tnakc the entrance and oxit for the air of suitable capa¬ 
city. It can feed either from one end of the axis, or from both; 
hence, cither end may l>e inclosed, or tubes may extend from 
both ends to diflerent parts of the mine. The flin, as has been 
said, may be placed on the same :uis as the gki or gig, above 
ground, aud wrought by the same power. It inay be placed in 
any convenient situation below, and wrought by the power of 
men, horses, asses or oxen. It may stanti yertically or horizon¬ 
tally, aud it may futd by numerous tul)es ektendiug to either 
end of its axis, from different parts of the roof or floor of the 
mine, while it'discharges iiUo a spare shaft, or into the lower 


end of the shaft employed for lihiug the water, by o/ie large .tube 
extending from tlie circumference of the box containing the 
fan.. In this way the expense of a. tube would be saved by using 
this shaft; for the explosive gas, at least, being^introduced Intp 
die bottom uf the sliaft, would ascend by its oWft epeedfle levltt.: 


The fan, thus blitpl^ycd, might obviate all dai 
vvorks are forming and aftenvard: hnd it is: 
the interruption, of. vcntilatiou; .fyom *neq^ 
floor of tlie mine. It is evii^dl^led^to stS 




lectarer on aiitural 

vv. ‘:/•. , v -c 

■ Vol; 48^ Jgo/219. Juhj ISlC. C : 


• 1 



34 0;i Errors in the Nautical Almanac. 

and expense of forming more shafts than one to a mine; at 
leasts for the purpose of ventilation; for this might be eifected 
by means of a tube carried down in one side or angle of a single 
shaft, and extending to the various parts of tlie excavation be¬ 
low ; and in extensive mines, Several fans might be used with 
combined effect. 

Mr. Editor, I am aware that the fan has been used to Ilow 
down a shaft a short way, but I am not aware that it has been 
employed in the above mode for extracting the foul gases from 
mines. do I know that tlie vessels inverted in water have 
been used or proposed as a blowing apparatus. The powers hnd 
capabilities of the fun will appear to any one who has seen Mr. 
Sadler inflating his exhibition baUoon. 

The above ideas, ou eiuploying the fan, were lately read to the 
Glasgow Philosophical Society at two bf their weekly meetings. 
Tlie members present recommended that they should be given 
to the public tlirough some of the scientific journals. 

1 am, sir, 

Your obedient servant, 

C^lasgow, JOthJbly 181 G. » James Wx-rr, M.D, 


XII. On Errors in the Nautical Almanac, 

To Mr. Tilloch. 

$-iE, has been lately said respecting the comparative 

merits of the Nautical Almanac, and the ConnamancedesTerm: 
and attempts have been made to show that the computers of the 
latter work have borrowed very considerably from the former. 
There are two facts^ however^ which 1 have recently discovered, 
^ that will (I think),evidently show that the computations in tho«e 
, works are carried oi^independently of each other. These facts 
relate to Jupiter’s satellites. 

■ The configuraiions of those satellites, as set. down in the Nan- 
tfcal Almanac for the last month (June), are almost all of them 
wrongs as 1 found from actual observation, and as may be readily 
proved by calculadoii: many of them likewise are incorrectly 
atAted for the ensuing month of August. In the Connaissance 
4^$ TerM, however, the positions are truly stated. 

<hi the other hand, the eclipses of those satellites are all cor- 
computed in the Nautical Almanac: but, in .the Con~ 
des Terns the eclipses of the first satellite are set down 
focorrectly; there bein^ a constant error, which sometimes 
to siv minutes of either in excess or defect. This 
through the ^ole of the years 1815^ 1813 and 

1817? 
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1817; And has arisen (I presume) frem an error inLalandc’s 
Tables at the end of the first volume of his AstronomVj p. 250, 
where the Argument C is erroneously stated 3000 too great, in 
the mean conjunctions from 1812 to 1820; an error which has 
been carefully avoided by Mr/Vince in his edition. 

Whilst I am upon the subject of the Nautical Almanac, may 
I be allowed to ask wlicthcr any of your readers can' inform me 
why tl»e very excellent and useful prcfac«i which usually accom¬ 
panies that work, has been omitted by the present Astronomer 
Royal, in the publications for the years 1817 and 1818. The 
tables from which that Vvork is computed have been successively 
improved; and an account of the same, together with a state¬ 
ment of the tables used by tlie computers for the time being, has 
been hitherto preserved in the preface above alluded to. But a 
person who may uow be desirous of ascertaining the correctness 
of any of the calculations, would be at a loss to know to what 
tables he should refer. This is the more to 5e regretted, as it is 
notorious that there is a considerable variance with corii»spond- 
ing calculations in other similar works. 

For example, the times of new' and full moon, as given in the 
Nautical Almanac, ami In the Cormaissance dcs Terns, for the 
present year, differ frequently (after allowing for the difference 
of meridians) many minutes, and oftentimes many hours from 
e^ch other. This inequality in the results must, however, be 
attributed to some other source than the use of a different set of* 
tables; all of whicli boast of considerable aucu/acy: yet, as it 
shows the necessity of a computation from tlie tables themselves, 
when any nice calculation is required, the knovs'ledgc of the 
idoutical tables made use of in the formation of the Cphemeris, 
might lead to a detectioit of the error y as we have already seen 
in the case of Jujnter’s satellites. ‘ \ 

I shall not, however, intrude further oiT'^^r indulgence, at 
present; my object being merely to call -^e attention of your 
readers (who may have more leisure) to aii investigation of the 
subject: and I shall be happy if it be the means of corrt^'ting 
any errors which at present exist, or whichiin future may be likely 
to occur in those truly valuable works. 

I am, sir. 


July ? 1 , 1816 . 


. yourobedient,servant. 
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Xll:I. E^paiments u‘itk Sir H. Davy's SaJ's-Lump, HtJ 
Dt, HameIi, oJ St. ^tietslur^h. 

p 

OoMK time ago I bar] an opportunity of trying Sir Humphry 
Davy's Inmp in a coai-uiino near Holywell in Flinlshire. I de- 
eceuoed (along with Mess, William ami Edward Koscoe) tlie pit 
t/i Deehank colliery, 140 yards deep, and then proceeded hoii- 
rontally in one of the metal-diift'*, where in one placp the in- 
flanmrable gas was buhbiijig with considerable force through the 
WAter, covering the boctem of the n»ine, 1'he ventilatiorr hero 
being so complete as to pievcnt any danger from explosion, I 
kindled llie gas with a cominon candle. It couliimed burning 
with, a flume about 1 1 foot long, isir Humphry Davy's lamp 
held in the same current would not set Are to it. We now went 


to a place near the end of the working, wherein the roof of the 
mine there is a considerable excavation constantly filled with 
carhurclted hydrogen, issuing Ircni a fis&ure in the roof on that 

* tt. Holding the safety-lamp In the lower part of this exca- 
ion, where tlie inflammable gas is always mixed xvith atmo¬ 
spheric air, a succession of slight explosions took place in the 
ilisfde of the lamp ; but when raised into purer inflammable gas, 
the whole of the cylinder was filled with a faint blueish flame, 
through which that of the wick was distinctly visible. On lifting 
it still higher into the purest carburetted hydrogen, the lamp 
'appeared extinguished, but rekindled spontaneously when in- 
stuiitly withdrawn into atmospheric air. 

-Having convinced myself that the Im p would not set fire to 
the gas (and having been breathing the same for solne time, to 
try its ettects when taken into the luiigs), we approached it with 
,a common candle tied to a long stick. The gas took fire with 
c^aisidcrahle explosion, the loweinuxst stratum being mixed with 
atmospheric air, and the remainder continued burning for spine 
. time, (illiiig three-fr»u'rth8 of the mine with an undulating hlaze» 
The appecrance was awfiil, and gave me some notion of the man¬ 
ner in which those unfortunate ]jcr?sui:s perish, who meet with 
their death ffOtn accidents of this kind. 

-The lamp with which we made the experiment had a cylinder 
of braiS^wue gauze. It iiad become very hot during our trials 
^Uh it, and. T'think the flame was greener than is common to 
earbnretted hydrogen from coa]-minc». I should suppose brass 
Or copper wire w'ould not stand so long as iron-wire gauze. 

Buddie \!^t^ me that he has had several lamps with iren- 
m|XZ0 cylindbns for three months in daily use, without being in 
degree impaired although they have been frctjuently 
Hra hot lur a ^n.^idcrable^^gth of time.** The chief doubts 
in my mind with regard to the complete safety of the 
^ lamp. 
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Ump, were, that particles of coal, which generally fly about where 
the men are working, might stick in the meshes of the gauze, 
and by giving out a flame might kindle the gas. 

I had an idea, tliat by putting over the gauze cylinder a se¬ 
cond one of glass or gauze, this danger hiiglit he avoided j hut 
on mentioning my doubts to Sir Humphry Davy, he showed me 
•omc experiments in tlie laljoratory of the Royal Institution, by 
which it apjjearcd that c<rtl-<lust, even when laid on the top of 
the lamp and becoming red hot, or when blown through the 
gauze cylinder, whilst filled with the flame of burning gna, would 
not inflame the surrounding explosive mixture. Sir H, Davy's 
discovery of the property of wire-gauze is great: it has rendered 
philosophy triumphant over an evil thot had long hatflvd the 
united efforts of the map of science und the philanthropist. 


XIV. yUcount of the Method of prvpnrvig or ^mokirrg at 
Hamburgh, Bg Al, Pieraeid, Captain if Enginee's*. 

JIamrcrgh or smokf-d beef is in general estimation through¬ 
out Europe 5 not <mlv is it most agreeable to tlie taste, but It 
has the property of being preserved a much longer time than 
beef preserved in any other way. 

The preparations necessary, are in the first place a salting- 
house, some trays or tubs proportioned to the size of the pieces 
of meat, and a drying-room in wiitch they are to be placed when 
properly salted. 

In the saking-house is a kind of table made of o ik, on which 
the tubs are placed, and each hm a coverlid, with a handle to 
it. They are besides most carcfuilv lioopcd, to prevent any waste 
of brine. The salting-house is generally a ceJlaf, on account of 
the temperature tielng cooler. 

The drying'place is generally part of a barn, into wliich en¬ 
ters the flue from a small clihnney. To the roof arc affixed two 
or three wooden beams or frames from which the meat is sus* 
pen(kd by hooks. The hciglit of tiie dryjng-r^in above the 
fire intended to give the necessary ambk^i is ge^^rally from twelve 
to sixteen metres, In order that, during iw ascension into the 
flue, tlie smoke may be freed fro|^ a great part of the 
which constitute the soot, apd tmsffcby less bitterness becdthifid<r 
nicated to the mept which is to b^ dried. 

In order to regulate tlie dispersion pf the smoke over die 
meat, a trap or Ip-fall is fitted to the aperture, which serv^ M 
?m outlet for the smoke: ou the t^^^pposite Mdes of th* 

* From the Annatet di^ Art<et tipnvfuclutcSf 
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room apertures are made about thirty centimetres diameter; 
and at one end, one or twt» other apertures of fifty centimetres in 
breadtli by seventy in height arc made, wliich may be closed at 
pleasure by moans of a shutter. 

In large establishments, where not only pieces of beef of all 
sizes are smokedjbut also hams, sausages and tongues, the drj in^ 
or smoking-room is erected over the saltiiig-rooni, and the smoke 
is introduced through apertures made in the fiimr or in the sides, 
and which apertures may he opened and closed according to 
the quatitity of smoke yvanted. 

The method generally pursued, in order to prepare smoked 
beef, consists in first salting the meat before Subjecting it to the 
action of the smoke in the drying-room. After having chosen 
the pieces of beef which contain the fewest bones, they are 
allowed to remain untouched for tw'o or three days, that the 
meat may become more tender, taking care to’ place them in a 
very cool place, not humid, and defended from the rays of the 
Care is taken not to employ too lean meat, because it takes 
, sSn badly, and the larger pieces of fat are removed, because tliey 
on the other hand are prejudical. Pieces which ‘weigh from eight 
to twelve kilogrammes arc preferable to smaller, which contain 
always more or less bone, notwithstanding the operation of taking 
out the bones to wliich they are subjected. \\Tien they smoke 
pieces of beef wdiich weigh from four to eight kilogrammes, it is 
with a view to use them soon afterwards, and in this case they 
are smoked much less than when tl»oy are intended to be kept 
longer. 

Winter is the period when the greatest quantities of smoked 
beef are prepared/ because putrefaction is less to be guarded 
against at this season, and at the same time the meat is always 
most tender. 

Old salt (clean muriate of soda) is regarded as the best, and 
it is used grated or pounded. New salt being generally deli¬ 
quescent is less adapted for salting, because it communicates a 
bad taste to the meat, renders its colour dull, and docs not give 
it the eox^Ut^rev requisite to its preservation. 

Iri drtji&i* to.su'lt meat, the pieces are placed on the oak table 
iJa^tioned, when salt is strewed over them, and they are 
itfVtjrtvardf rubbed bn'alt sides with a flat stone, in order that they 
impregnate the mbre. This operation is repeated until the 
absorb<^ soft no longer. There is no fear of oversalting; 
can only ftb^rb a certain quantity of salt, and it is easy to 
by steeping it in water before using it* When this 
h termmated, th esIlKe f i$ heaped up in layers in a tub, 
of which Bohm^ine haa been put. This brine is. 
Iiy toiling sdt with seven or eight times its iveight of 

water, 
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water, or simply water strongly impregnated with salt. The 
whole is concluded with a strong layer of salt, and the pieces 
are covered with a lid, on which a weiglit is placed sufficient to 
plunge them in tlie lirine. 

In about tlirec weeks, more or less, according to the bulk of 
the pieces, salt, and the time which it is wishe<l to preserve them, 
tlicy are withdrawn from tlx tubs: they are snlfcred to drip, 
and are then carried to the drying-room, where they generally 
remain fifteen days, or three weeks, to receive during that time 
the action of the smoke of a fire, which is kept up with only 
tlirce or four jiieces of oak clu|)s, very dry. It has been re¬ 
marked, that the smoke of resinous woods makes the meat con¬ 
tract a very disagreeable taste, and that those pieces which re¬ 
mained longest in the drying-room exposctl to a feeble smoke 
were capable of being kept longer, because a more intimate com¬ 
bination took place between the smoke and the constituent prin- 
ci]>lcs of the mciat*. 

When it is wanted to produce what is call scarlet smoked 
iieef, the meat is only left seven or eight days in the tubs be^i|e 
drying it, or rather caie is taken to rub it with a mixture of 
three parts of common salt and one of saltpetre; but if the lat¬ 
ter gives a colour to the meat, it also renders it harder. 

The heef when smoked is preserved in a dry and well aired 
]>Iacc, and it is exported by placing it in layers in well-joined 
chests, and by filling with new ashes or chaff the vacancies be¬ 
tween each layer. 

The beef is generally dres'^cd with vegetables, such as cab¬ 
bages, potatoes, or carrots, after having been first washed in 
warm water, and steeped afterwanh for twenty-four hours in 
cold water to freshen it: annnaties are sometimes thrown into 
the dish to disguise the sumky taste, which does not please all 
palates. 


XV. Thirteenth Report of the Con^nufiUmers for making and 
ynaintainivg the Culedoniaa CanaL Dated Mffy 17, 1316. 

The works of tlio Calcdoniyii canal have junv advanced to such 
astute, that in every part of the' line it js become neee^ary to 
calculate the application of labour and machinery,, so that no 
obstacle may singly retard the completion of the c^nal, when the 
rest of it shall have l)ecoTne navigable throughout it is for the 

consideration of patliai^it, whether it may not real osoo^fo* 
my to augment the annual grant or the two.iiext . 

than continue it fort^ee yearJjWthe usual 
sand pounds per^^i^m. Not only will any 
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receipt of tolb, whicb^ according to the best information we have 
been able to procure, may probably pr^xluce forty thousand 
t)ounds per annum, when the benefit of the canal pas'^aire shall 
have become thoroughly understood ; but e^*eu the present loss, 
reciting from delay, is uot incouwdcrable, because the number 
of lalmurers and workm^i is diminished, while the cx|)emhture 
on management and superintendence remains unaltered. The 
degree in which this disproportion talics place, may be estinmted 
by comparing the nuii}ber of hibourers and workmen nt^w em¬ 
ployed, with the highest average number in any former year ; and 
the average number in the last twelvemonths having l)een four 
hundred and ninety, shows a decrease of fo\ir hundred and sixty- 
nine, in nine himdred and fifty-nine, or almast half. The largest 
number we ever employed was during the three months of June, 
July, and August ISl I, averaging at fourteen hmuired and four. 
Even this number was not felt as an inconveriigi^ by our super¬ 
intendents, not even at Corpacli, where the extraowiinary accu- 
]|ation mostly existed, in consequence of a dopre<sion of trade 
time, and a consequent stagnation in branches of 
}yment at (jilasgaw« 

comparison of the sum of money then and now expended 
in labour, gives nearly the same result. In our nintli Re])ort 
the sum appears to have been fifty tliou‘‘and pounds, in our pre¬ 
sent Report thirty thousand ; which a^uin will be mucit di¬ 
minished in our next Report, unless a larger grant than usual 
shall be assigned to this service in the present session of parlia- 
meqt. 

This will be understood, w'hcn v/e state, that after it became 
evident to us in the year ISU, tliat oak timber of proper dimen- 
siohtfor the posts and bars of lAck gates, was no longer pro- 
cur^le on any terms, and we had thcieupon determined to ap¬ 
ply oast iron to that purpose,—no time was lost in employing 
aksHul persons in forming models for this new application of 
wb^t from its many and increasing uses in this eounti'v, may be 
called a British material; and after proper exi>erime(its by the 
'modellers and iron founders, they became able to fiirnisli a sup- 
j;Iy fronX the jrop-works at Butterley in Derbyshire, some part of 
imch haa already been used at Clachnachariy, and from Pont- 
mylt^ in Denbighshire, for the Corpach district of the canal, 
^ S|4nph lUH^ IS actually arrh'cd^ though a freight is now daily 

jinui the t^^ctive ifoti foundries being now fairly in action, 

quantity as soon as required; and the labour 
rmeneC^^P^y foTpla^ hanging the gates, after the 

Workij|« makes it desirable to us, 
progress aiwpfhrm completion of all the canal 

worksj 
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works, tliat a sum of eighteen tliousand pounds should be ap^ 
pTopriated to tins expenditure on iron castings in the next en¬ 
suing twelvemonth from the date of this Report:-nor will thii 
be doubted when we state, that sixteen pairs of lock gates of thi« 
kind might at this time be hnng in their respective places, if 
ready, no more than two pairs being as yet in action: these 
however serve to prove satisfactorily the facility of their moHoi;, 
two men being able to open or to close them, altbougli no water 
is in the lock to ligiitcu their weight and pressure. We shall 
postpone any particular description of these newly invented lock 
gates, until their actual use shzill have enabled us to state all the 
details. 

Adding to the above eighteen thousand pounds, four thousand 
pounds for the current expenditure on timber and macliinery of 
various kinds, an(^: three thousand pounds for nianagemeut and 
iniscelianeous exj^hses, it M'ill appear that no more than uventy- 
five thousand pourids will remain for expenditure on labour, and 
that we should be' eompollcd to dismiss many of our experienced 
workmen, much to tlie detriment of the work, in case the quidltt 
lity of labour should afterwards again be increased, as itideeu 
could not fail to happen. 

Estimate. \Vc have endeavoured to ascei-taiii the total ex¬ 
penditure which will he necessary before the Claledonian canai 
can become navigable throughout; and we are of opinion, that 
the sum of one hundred and sixty or one humtred and seventy 
thousand jiounds wil. be siifhcient; and as we have twenty-five 
thousand pounds remaining of tlie ycarV giant, two grants 
of seventy-five thou.scjul poTinds each, or three grants of fifty 
thousand pounds each, ivill amply rover the expenditure. 

Being aware tliat our present cfttimate h not conformable to 
what might have been expected from cHir c^culation founded 
on Mr. T€l^ord^s estimate of October 1613, we have celled upoa 
him to explain the difference, no clmuge of prices having bee^fc 
.alleged to have takoo place since that-time; and it appears., 
that to his estimate of two hundred and tlnrtv-tive thousand‘ 
pounds, not including payments for land and for thanagement,' 
we added for these purposes eighteen thousand pdttds, which . 
*o short of the truth, that the payments for land and (|i^rry 
rents will probably exceed that sum : but it is olividus, tb^ we 
could only venture to state the amount voluarions, andr^tbitit 
we could not control the <;pinion of a jury; much less 
foresee that the intervention of any jury would become 
the expense of wliick in itself amounted to more tfwu b thoubimd 
pounds. In efiect, twenty-'^cvea^thousand pouffds wonl^ 
have been too iimch to have adHfefto Mr. Telfoil’dV 
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extend to six yeara instead of threc^ at the rate of about fifteen 
hundred pounds per annum. 

Mr. Telford has omitted to add the usual ten per cent, upon 
engineering estimates, which is more than usually allowable in a 
work of unexampled dimensions, and which would have amounted 
to twenty-three thousaiid pounds; as also the expense of steam¬ 
boats for towing large vessels,—and of moorings to he laid down 
in the lakes, estimated together at ten thousand pounds*^. Thus 
the estimate of October 1813 should have been two hundred 
and ninety-five thousand pounds; since which time one hundred 
and twenty-four iliousand pounds have been expended, leaving 
about one hundred and seventy thousand pounds as the largest 
supposable estimate, from which ten thousand pounds will he 
deducted, if we succeed in placing the locks at Fort Augustus in 
the bed of the river Oich. A large portioi^gf the per centage 
is in reserve for this contingoucy, but the part may be 

deemed to have been consumed in the unexpected occurrence of 
ground and rock cutting at Stroue atid. ,af Miiirshcarlich 
^iP^eafter to be described in this Report) and ift dredging ope- 
tatlons, of which no experience existed, and which were certainly 
' under-estimated by Mr, Telford. 

State of the Works. Before we enter into any particular 
description of the present state of the works along the whole 
line of the canal, from Inverness to Fort William, it will be con¬ 
venient to advert to ceruin general points of information con¬ 
nected therewith. 

Our two superintendents have extended their care to the north 
and south ends of Loch Oich respectively; the deepening of the 
loch by dredging machinery vrill be assigned to the Clachna- 
^larry establishment, because experience in that art has been 
acquired by them in the similar loch of Doughfour. 

. The communication between Clachiiacharry and Fort Augustus 
is maintained by means of a sloop of sixty-five tons burthen, 
whicli habitually navigates Loch Ness ; ami we take this occasion 
to observe, that her voyages with an adverse wind are usually 
made in abo^ twenty-two hours; that she has not yet experienced 
any materird detention from the weather, and that the s(jualls of 


* Mr. Telford’s estimate, October 1313 
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vviud suppoi^ed to be frequent and so dangerous, have not 
been found to exKt in any prejudicial degree. 

A smaller sloop of forty tons burthen performs similar service in 
Loch Locdiic with rcs])cct to tlio Corpach establishment, and has 
experienced no dilbcidty in navigating that lake; a sloop still 
remains at each end of llie canal, for the occasional carriage of 
a freight of stone or provender, and the ssme crews which na¬ 
vigate tlte sloops on the lakes are then borrowed for that pur¬ 


pose. 

The circumstances attending the navigation of the Corpach 
sloop in J^och Eil, and the Linnhii loch, are worthy of notice, 
because those lochs differ in nothing from Locli Ness and Loch 
TiOchie except in containing salt-water instead of fresh. In¬ 
spection of any map of Scotland will show that the Linnhii loch 
is in fact u couliqttjttion of the great valley which extends from 
Inverness to the Western Sea. 

The Corpach sloop was built in the year 1804, and for ton 
years navigated these salt-water hikes without intermission, brings 
ing free-stone from Cuinbracs in the Firth of Clyde, and rubble^ 
stone from Fassefern ; lime from Lismore, and provender from 
Appin. In nil this variety of service and length of time, neither 
the slooj> nor any one of her crew have sustained the least 
injury. Indeed the facility of navigating the Linnh^ loch is 
fully established by this simple fact;—that the freight and 
insurance of cargoCs*^ to Fort William from Glasgow or Ireland 
costs no more than to Oban or Tobermorv, which are south of 
this Linnhii loch ; into which vessels of three or four hundred 


tons burthen frerpicntly run for protection, and obtain it there 
with finch certainty, that not one has been lost since the canal 
works commenced in the year 1803. Large vessels of the 
above burthen are now built in Locb Eil, an active and intelligent 
shipwriglit having very successfully formed an establishment close 
to the sea entrance of the Caledonian canal at Corpach. 

At the other end of the canal, no difficulty of navigation was 
anticipated by those who apprehended danger and detention in 
the lakes; and in fact the head of the Murray-frith;(more pro** 
perly called Loch Beauley) must l>e deemed a well protected 
iiarbour from Fort George to Clachnacliarry. 

From this statement we may venture to conclude that all former 
objections to navigation of the Caledonian canal have now been 
removed by experience ; and that the advantage derivable ffom 
avoiding the dangerous passage northward by Cape AVrath and 
the Orkneys, will suffer no subtraction in th,e short and expe-:, 
ditious passage which will be ope^^ vessels of aU sUes-Vvhi^; 
the Caledonian canal is fully opeil^lAnd in use. . , . >'* 

, The absence of alternate tides^ mi indeed of 
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current in the fre8h-\VRtcr lakes, might appear to tlireaten deten¬ 
tion in calih weather; such weather however is not common i» 
a mounteunous region; and were it otherwise, we arc not with- 
oi;l expectation of giving motion to the largest vessels, hy an 
expedient which can'Jtartily fail of success. We here allude to 
the new application of the steam-engine for propelling vessels 
through the water; a practice which has been carried to such 
ejttent on the Clyde and elsewhere, that we have been led to 
‘ consider how far any such machines might he rendered useful 
for saving horse-labour in tf»wing heavy'vessels along the (^ale- 
donian canal, and for occasionally assisting them in the lake*. 
We are not without hope that the various steam-engines which 
wo now possess, especially two of great power, may hereafter he 
applied to this purpose with much advantage; and we shall cause 
thi*t subject to he carefully investigated vwthj^t delay. 

The weather during the last twclvemonth,';^peci illy the whi¬ 
ter half year, has been j'emarknbly imfaxiodi^b^e^ ^ indeed ap¬ 
pears f:om the daily register of the winds Mi^Weather [inserted 
tlie Appendix, and vvhith when it has ap^i^^red its imnie- 
purpose of showing that the winds on the line of the canal 
are as variable as elsewhere, may be applicable for the purposes 
of general information,] From the 12rh Octo!»cr ISO-I to the 
present time, this register has been kept nt ('lachnacharry, at 
Fort Augustus, and at Corpuch, and may lie relied on, especially 
as to the first and last of these places, for the most perfect 
fidelity, and as much precision as the subject admits, 

’ Wc have not consiilered it to be necessary to repeat in the 
Appendix to this Report, the map which was. inserted in the Kc- 
port'Of last year; which may be icferretl to in reading the follow-r 
|«g dcscrijrttoii of the present state of the woikft along the en¬ 
tire line of the oanal, as no alteration affecting the map has 
taken place. 

CLACRNACHAnitT Di^Tnicr, The present scene of operations 
being much confined to the Middle District, our description of 
the state of the^works at the two ends of the canal will exhibit 
little^ariatlpn from the Report of last year, 

as usual at the Inverness end of the canal, wc have 
to state that the entrance lock (commonly called the Rea-lopk) 
gates are in a perfect condition, and that tlic banks which 
^e^4kdv)^need: into the sea four hundred yards, in order to obtain 
de water for the position of this lock, are protected from the 
IMRto of the w&ves by a coating-of refuse stone brought from the 
{IllKRtflltg i)narry; and as far as the experience of last winter 
3**y *he safegH^d ia likely to he effectual. 

Mgh-water the continuation of these banks 
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Was found a spot of indurated clay, on which Uie second lock ia 
placed, and by means of it, the level of the canal becomes raised 
qi'.ite out of the reach of ordinary tides. The gates of these 
t^v'l> locks are made entirely of wood, as being liable to the cf- 
ferta of tlie salt-water, and more subject any others to be 
julruck by vessels which eater from the sea-ward, 

1‘iic temporary dam outside the entrance of the first lock has 
beeti partly removed, though not to the full depth hereafter ne¬ 
cessary for large shipping, und tlie excavation of the earth be¬ 
tween* the first and second locks has proceeded to a correspond- 
in^ level, so that the enlraime of coasting vessels would expe¬ 
rience no obstacle. 

The Culvert, which, with a hack drain, was found necessary 
for draining the low lands of Muirtown, has been finished, and 
discharges into tlitt^a, halfway between the high and low-water 
marks. oj-. 

The Muirtown Fftspii extends eastwaid from theClachnacharry 
or second luck, terminating at tlie Muirtown wharf and the aiU 
joining bridge, HV® temporary w'ooden bridge still con^' 
ti.mts in use; but;Ae iron castings for completing those aheady 
prepared for the iron turn-bridge, have been shipped at Gains** 
boriuigh, and probably have been landed at Clachnacharry before 
now; tlie motion of this bridge, and of all others on the Cale¬ 
donian canal, will be horizontal, consltituting what is usually 
called a turn-bridge, as distinguished from a draw-brkJge, which 
is raised vertically. - 

The four Muutown locks being connected together, as wcH as 
wiiii the bridge and wharf, will require no more than five pairs 
of gates, each pair consisting of two leaves or valves, as usual. 
Of these the upper pair is finished, nud as being.more exposed 
to concussions than the others, is wholly made of timber; tha 
upper lock gate is hung in its place, and has been caulked and 
jiitched. Two of the other gates bclo^^both of the iron-framed 
kiml) arc also finished and hung in their re$]}ective plar;es; one 
of the fourth gate is set up and is now receiving its plankipg; 
the iron castings fbr the fifth and last lock-gate are arrived, and 
all the five Muirtown lock-gatcs will be ready for u6e before the 
end of July next. 

From this place to the bridge at Rught, distant above a mile, 
the canal ia finished; this budge, hkc that at Muirtown, ftwaiti 
l)fie iron castings, which will furnish means for substituting an 
iron turn-bridge in place of the wooden bridge now in use- Half 
« mile southward from this bridge the canal t^eaa Dioreise$tg;^y 
direction under the steep hill of Torvaine: the t^erationf^ 
which the river Ne«a wa« diveitedulgam it* forgsar bed 
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lets^h of liQlf a mile, to make room for the canal and the canal^ 
bardC; has been described in our third R€)>ort; and the public 
road has since been turned from tlie conhnetl and dangerous 
situation which it heretofore occupied between Torvaine and the 
river Ness; it now pas^ behind the hill, thus avoiding danger^ 
and shortening the th$taiice, at the expense of a moderate ac¬ 
clivity: for these purposes the new road extends nearly to the 
burn of Doughfbur. 

We shall not repeat our former Reports as to the operations 
which have secured l^e course of the canal from Torvaine to the 
regulating lock, a distance of nearly three miles, throughout 
which the canal is complete, and awaits only the admission of 
water to become navigable. 

The foundations of the regulating lock were of necessity laid 
close to the river Ness, whose ordinary level ^was al)out twenty 
feet above the necessary excavations for the mk pit: this diffir 
cult task iiaviHg been accomplished and tbet^Btosonry afterwards 
completed in Jtdy 1814, the lock gates ouglvt tohave been hung 

« g since; but by an unlucky mistake in ftei^tibg vessels from 
insboi'ougli, part of the cast-irou materiidi for the lower gate 
is ttot arrived, though now daily expected. The upper gate is 
in its place complete, and aifords security against the occasional 
floods of the river Ness, which might otherwise by breaking 
through the dikes above, rush into the yet unfilled canal, very 
much to its injury. ^ 

The process of deepening Loch Doughfour and the passage 
which connects it with Loch Ness, is highly important, and was 
contemplated with some anxiet)' imtil the successful operation of 
out dredging machine had been ascertained, as mentioned in our 
l^t-Report. The entrance of the canal from Loch Doughfour 
Wft described to have been then cleared to a suflicient depth for 
email vessels, and since that the shallows near Castle Spiritual 
bkve been the chief sce^ of operation; the result of which'id 
that ninety thousand tons of gravel have been lifted and re¬ 
moved wiriiin the last twelvemonth, and thereby a passage of 
nine feet, depth b now open into Loch Ness. The most im- 
; livable i;ivhi^ channel was found to be on the west side of the 
Otflveidalknd, so that it became necessary to remove a part of 
, ^be'pmntofland on wliich the ruins of Castle Spiritual will con- 
te sted close to the brink of the deepened water. 

trf nine^Or even of ten feet will appear very inadequate 
i[^ 2 ^e <>f large shipping Loch Ness; but not only 
idtannelwill be more regularly deepened before the dredging 
%iqye is'J^Oved to the Middle District, but the forra^ioii'cf 

find of Loch JDotjghfoitf 

m^tain 
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maintain that loch at a high level) and afford the twenty feet 
depth of water which k to be established throughout the Cale¬ 
donian canal. . 

At present nothing hinders coasting vessels from navigating 
into Loch Ness from the sea except the want of the lower gate 
At the regulating lock, and two lock gates at Muirtown. Our 
own sloops, one of which is now on Loch Ness, one at Clach- 
iiacharry, will be the first to profit by the opportunity, and will 
convey materials to tlie works in the Middle District at u much 
less expense tliau at pieseut; and no doubt coal and lime for the 
district of Strath-herrick will be imported largely, and landed at 
the pier of Farigag, constructed for this purpose at the termina-- 
tion of the Inverfarigag roa<l. 

Middle District. At the upper end of Loch-Ness exists 
the only considerable obstacle we have to encounter; for all the 
other works rei^tike merely labour ujiplicd to objects wherein 
from experience we expect no extraordinary difficuity to occur. 
But at Fort Augustus a situation is to he found for the chain of 
four locks, o^ather for the lowest lock of the four; for 
once finished and a drainage thereby established, the upper lock* 
may be constructed with certainty of success. The situation in 
which our attempts have hitherto been exerted is at the sm^l 
island about two hundred yards above the )>ridge, or tw’ice that 
distance from Loch Ness. It was not difficult to turn the river 


course wholly to tiie lUfrth side of the island by means of proper 
dams; but when this had been efiected, the island itself was 
found to be so penetrable by water that even a steam-engine pic 
could not be sunk without die greatest difficulty. 

It was accomplished however to the requisite depth of twentyr 
eight feet, soon after the date of our last Report, and prepara¬ 
tions for affixing the great steam-ehgine were forthwith p\xt in 
progress; the necessary piling and platform Was finished and th^ 
engine-house erected last autumn ;^ aftd since the weather ha* 
permitted jnasonry-work to proceed in the present season, the 
two large boilers have been fixed, and the cylinder, ivorldng- 
beam and cisterns are now placed in their proper situations* 
This great steam-eng^pe, \Vhose cyiiilder is four feetin diameteri 
will begin to work inimediatel)v i* before the end of Jung ; 
and as its power is that Which is inadequately^ computed to be 
equal to diatiof thirty-si'k horse*, it will lift and di&cliarge an 
immense qn^tity of watery we hope sufficient to permit (he 
b^-pit to be sunk, aud future masonry in it to 

foamier of csCiinatu:^ the power of 9teani-e»dae«W 
t3i!;,exmess the,iWivW,they capable^ e*eitJngi,WasJlie; 

Itiade to viork tnfoi^^iic th^ twenty«fi]4HKnn^ they do tnuof, 
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without molestation. Still we have another engine of twenty* 
horse power, which if necessary may be brought from Corpachi 
and in the last resort the locks may be placed on the rocky bank 
north-side of the river Oich. This event however may be con¬ 
templated as extrem^y Improbable. 

.Until the precise of the locks at Fort Augustus caa 

be determined, the course of the canal immediately conuected 
with them iimst also remain unsettled ; for which reason no 
cotnineiicoment of excavation has yet taken place in the Govcni- 
meat‘land, wiiich extends six hundred yards above the River 
island whereon the great steam-engine is erected, an<l by the 
soiith-skle of which the lower lock will be placed. THe four 
connected locks will occupy a space of two hundred tmd sixty 
yards in length. 

Beyond the march or boundary between th® Government land 
and the Lovat property, the canal has been <^|^d on to comple- 
fipn for the space of four miles, excepthElg^Qtdy.the Cullachiu 
and the additional earth work necessaiy 

the change of its situation de$cribe(kth;^'^^t Report. It 
^ temarkable that the rock on which this built, ik found 
l^extHtd no further than was iiecewary for the purpose. The 
masonry of the lock, itself is, nearly complete, and the walls ot 
the recess below the lock are CQnimenccd, the lower platfornt 
having bee^ bolted down to the wdid rock. 

The Glengarry properly intervenes between Lovat’s southern 
houuddr> and Loch Oich, aiid in this space, about one mile aiid 
an half in length, the canal is not comtneuced, the attention of 
«tttr feupermUndcut m tins part of the hue bemg at present oc<< 
fNgned m preparing a dredging barge lor clearing a parage 
plough Loch Oich. 1 his operation, though from our expe^ 
in Loch Do^hfoui we may i^pionounce ittobic sbre 
m elect, IS alow |if^ccntion» and speedily conunenced 

iti Loch Oich» tht of the whf |e cantd may perliapabe 

i^ejtarded by tl^ obstacle when all othei^ are removed.; tbjs 
yeasoii the darpentcis b^utowork on the dred^ng barg^J^, 
leat, and she is now i cady for caulking. . The dietl^icig 
ti$f|iihiQ« which la destined to fioat in this barge is in store u 
ftema, and will be brought tip Loch Ness when necessary, 
mweyeason tp expect that this engine it on an impreyed' i^r^ 
kXilUdtiOn }n cmi^ianson with that now at woik 

adnmtage having been taken ^ the expertm^ th^e 
dischiM^ug boaUiir punts, vriiich 
mm on the dredging barge, arc in 

w0nti M of lio» Oich. . 
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litmdred yards is as deep as the summer level of the water in 
Loch Oich; for the next five hundred yards the ground is 
♦opened, but the excavation is not so much advanced. At the 
termination of this twelve hundred yards, is the summit of the 
Great Valley, wliich is occupied by iitf Gidedonian canal and by 
lakes from Inverness to Foit WilfiamV-"" ftere for three huudrod 
yards in length the ground is not yet opened; hut horn thence to 
Loch Lochinc, nearly a mile, there is no interval in the excava¬ 
tion, which in this spac<* averages at about t^everi feet in depth. 
In the deep cutting at tlie summit of the lafid, horse-labour will 
be required for rcrho\ang the earth, luid a wood-framed stable 
with a barn have !)ecn erected, sufficient to contain eight horses 
and a store of protenderlT 

Between Loch f)ich and Loch Lochie one-third part of the 
excavation is finis^l. 

CoRPACH Dis^iro^* have had occasion-to state in our 
former Reports^ Rie level of Loch'Lbehie Mil be raised se¬ 
veral feet whc4 ihe.^ual at the head of the loch is ready for 
uic, and the lock which is to be placed there, has been 

complete)}, and its'mtes hung. The river Lochie; which issues 
from the lower end Of the lake of the same name, will then be 
turned into the new bed prepared for it at Mucomer, and the 
regulating lock adjacent to the prwetlt bed of the river will serve 
to dam up the passf^ of watej^^iid'Taise the present fevel of the 
lake. 

This lock is in a state rehdy to rbe^ve its gates; at a short 
distance below it, the south bdidC of the canal « placed in the 
bed of the river Lnchie, which is tpftde to take a new passage 
outside the canal batik; but tlie excavation necessary tor thfif, 
purpose at the continent pi th^rivefs Spean and Lochie^ has" 
not produced earth %e southern bank of the 

canal, which for the hra hfoulred yai^s remains to be 

raised eightf^ in of $iirth btoitght actoss tbe 

eaiial froiri;tiie htgh'^ound noAh of it; and this is now tn 
bt^oitiOn. ^ The outside of the canal bank which is washed 
tfo' river> required some pioteetion, ti^irh has been affoided hf . 
acoa^A^ bf rubble cut out of the^Uom of the canal. The 
rocky'nature of the ground was indeed the reason lor placing the 
eanM'fU the former bed of tfie livu. From this place through 
the foriUs ol^'lBdst-Moy, West-Moy, and Cfacht, two 
lengrhj, the eanal oomplcM^I} fiuished, comprehendiiig^hejn 
drJM for'^4^rcepting the* modutain brook^l tlje irdefc iif f 

the outlet, end the SGfisoi^ cdjHCtf^eate 
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now in prepress; but tbe rocky ground at StrOne is not yet atl 
temoved, still remaining nine feet deep for the space of one hun¬ 
dred and sixty yards in the bottom of the canal. From Strone 
to Mnirsheaiiich, a full mile^ tlie southern bank of the canal h 
formed of earth brought.&tvn the deep cutting of tlie latter place, 
which has been a very t^ious and cxjjeiisive operation, and will 
not be hnished until the close of the present season. Last rear 
we had reason to form the same expectation; but the earth near 
the bottom was une]t|%ectedly found to be unusually hard, and 
the weather has been extremely unfa\'ourab]e for this kind of 
work from the begimvutg of hJovember almost to.tlie present 
time. The action of the horses which remove the earth by 
means of railrways, becomes circumscribed as the work draw's 
towards its close, and their number is consequently diminished 
from thirty to twenty-three; they are the property of the con¬ 
tractor, and maintained by him. 

. From the dt^p ci||Mpg at MwirsheaiHea thrpugh Shangau, 

■ Upper and Lower Banavie, to the chain of ^I^Jpcks, a space of 
miles, the canal is perfectly huished; f^ qj^irom the chain 
'of locks to the sea entrance at Corpach, a mile distant, 

including therein the two Corpach locks and the bason between 
them and the sea entrance. 

The vvhole of the masonry of the five several aqueducts of Lo w 
hlu!rshearllch« Sfiangan, Upper Banavie, and Low-er Banavie, 
with the road-ways under each of them, remain as before re¬ 
ported, perfect aud.uiifnjured by floods or otlier accidents. The 
great chain of locky rising from Corpacli Moss, and the tw(» 
Corpach lucka, require only the addition of lock-gates for their 
completion. The sea-lock, with its gates, wdneh are of wood, 
is.X|uitc ready for use; but the coffer-dam which'surrounds the 
entrance from i<och Etl cannot be removed until the tower gate 
of the Co^ach looks is hung, the bottom of the platform there 
being four feet fewer than the level of loW water in Loch Eil. 
The iron materials for these gates are.^ow daily expected, having 
been prepared at Pontcysylt^ in Den^ighshirCi and embarked at 
Chester. 

It remains to be mentioned that in the ,Corpach district we 
have caused to be planted kt Upper Banavie, at the drain of 
locksi fUid near Corpach, not less than a hundred thousand seed- 
'lings of fir and ferph and thirteen thousand yogt^^irees iii the 
pfesent spring; ,apd wc shall not fail to plant,the.entire hadhs 
^ofthe canal as ps we acquire means of protecdug the young 
froin kfed. . 

^ bdv^ much satisfaclioo'la^i^ 

I'wat by the pounds ^ 

land 
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land purchased of him at the two cmls of Loch Oich, our trans¬ 
actions relative to the purclta.se of laud have been terminated. 

The amount of rent to be paid by us for the Rcdcastle quarry 
is to he determiued under the direction of the court of session 
by M^illiath Fraser Tytlcr^ cstj. sheriff depute of the county of 
Inverness. 

A^f■o^^^T.s, The ainoniit of our expenditure to the end of 
April 181(5, appOiiiK to have been five Inuidred and ninety-four 
thoiisand pounds; Iwenty-five' thousand pounds in full of the 
p:rnut of the last session of parliament is now payable to us at 
Ilis Majesty’s Kxchequer. 

The account inserted in the^ppetidix is similai to all our pre¬ 
ceding accounts; and the series is in such form as to embrace an 
extensive classification, and always to show the expenditure of 
the preceding twi^emonth, as well iw of the total expenditure 
to the prc-'ieut.tinte. 

Mr. IVlfor^f'^feihuJts and vouchers have been examined and 
passed hv i^fiOntant to the 12th day of Aii^st last; every 
jiai’t of ()ur which does not pass through IVfr. Tcl- 

rord’s hands, is paidt^jy ourselves, and audited Under the direction 
of the Lr)rds Comiiussioucrs of the Treasury. 

Chauijss Abbot. 

N. Vassittart. 

Mfty 17, mo, - ' Grant, 

.^Castlbrbagh, 

Mexvilbe. 

Binning. 

Chari-K s Grant. 

I. H. BBO^VNB. 

XVl. few, jjyafftcoi Ohservaiims on the IVlre- 

Ganxfi. S(f<'ty-l^m^for Miners^ Hftik.some Evidence of 

. their 

JL KAtF. already published an aceou^ of the researelies which led 
me to discover that Explosion anddlame are incapable of passing 
through tul)cs aiid apertuies, which aie nevertheless very perme- 

and Mu aiitl f have described several contn<* 
y,apces.fbr>I^i^dg' coal-mines, in which inflammable air is jtsOR- 
idtTmdided on the same pHneipte of sefcmity. ' * 

'^iThWjainp which has becn'fouud most <||juirenieutfor 
is tl|at composed of a cylinder of strong M^gauac fastened 

by a "tftfftew’. and in whitdi the yrick ds trinstiicd by I vrfw 

apfertUrt, 
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nioU dan^rou^ mincf^ in England for nearly five month^if during 
which time no accident ha& happened, and no inconveuicucc oc¬ 
curred. 

Since I first published the account of the wire-gauze safe-lamp, 
1 have made a number of experiments on fianie, which has’o letl 
to some new philosophical views of this curious and important 
subject, and to some practical results, which I Itt'pe will be use¬ 
ful to the miner : these last will form the subject of the follow- 
ji.g pages. 

1 find that double cylinders of wire-gauze, so arranged that the 
wires are parallel to each other, occasion veiy little loss ol light, 
and sxry much diuitnnh the heat when the fiie damp alone is 
huruing within the evUnder; so that with double cylinders I have 
rever o1)fcerved the w’irc-gauze tt) become red hot. The double 
cyliudcr lamp, therefore, is preferable to tlie si^e one, wheneter 
it is necessary to preserve a light for a long in a highly ex¬ 
plosive atmosphere, and it has likewise twice the strengtli of the 
single cylinder laifap. ‘ "v 

If objections, which have been made, probirfi}y;fw persons who 
had never seen the lamp^, against the weiikhess of the wre> had 
really been valid, it would be easy to double the thickness of it, 
or to have treble, or even quadruple folds of wire, with bars per¬ 
fectly parallel. Layers of wire-gauze, for instance, of 25, 26, 
and '27 apertures to the inch in the cylinder of the common size, 
when arranged with a little care, intercept very little more light 
than a single layer, 

I have had two lamps made of cylinders of copper perforated 
with numerous small apertures; but they are more expensive 
than cylinders made of copper wire-gauze. 

I have had a lamp made of double wire-gauze with an exterior 
topper chimney, which can be raised or lowered, so as to con¬ 
sume larger or smaller quantities of fire-damp. This lamp, I find, 
may be made to bum in a highly explcmve atmosphere witliout 
pmdncing considerable heat, for any length of time $ and it offers 
a convenient form of a lamp for destroying the lire damp. 

U does not appear, from Mr, Buddie's eommunications, that 
the iron wire mats in common tise; should this be found to lie 
the-Case in cenUin mines, copper wire may be used \ the addi- 
extieiwe of this material is trifling; and even wire plated 
with diver would not be so costly as to be an object in the ptiee 

^le lamp. In the double cylinder lamp, the copper wire will 

I und I iiave had lamps made m which the 

copper ndre. 

yrlfc lamp is made to/ bum In e vwy 

atjdvewat its maximtim, and mi 
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uijfoundod j the carbonaceous matter produced fiorn the dx- 
composition of the oil, tends not only to prevent the oxidation ot 
the metal, but likewise levivcs any oxide already formed ; and 
this coaly matter, when the fire-damp i*- burning in the lamj , 
choaks the upper apeitmcs of the cylinder, and gradual!, di* 
minisiies tije heat, by diminishing the quantity of gas consumed. 

In my early imjuiue^> on this subject, I thouglit that some vi- 
tieous incombustible composition might be used as a coating to 
prevent the rusting of the wire, and I made some expeiimeuis 
on this subject. I find that a fusible compound of boiacic acid 
and the earth called bar)'ta, answers the puipose of a coating 
very well; and if in any case experience should pro^e that sm.U 
an application is necessary, it uiay be easily made. 

It is obvious, that as long as the principle of security (which is 
to admit no aperture in a lamp of more Uian ^V> t>f an inch square) 
is preserved, tlixfloOustructiou may be almost infinitely varied, 
and the fiic-damp may be burned throughout the whole of a cy¬ 
linder, ui infiauM^ at certain surfaces only, and the light trans¬ 
mitted fiom other ^rfaces through horn, or mica, oi glass. I 
lung ago had alamjp made of gUs«,, in which the fire-damp burnt 
round the wick only, from a circular surface of wire-gauze, and 
which, in an explosive mixture, produced very little nioie beat 
than in the common atmosphere 5 but the facility with which 
glass is broken, and horn and mica injured, prevents me from re* 
commending an) lamps in which these bubstonccs are used for 
the common purfmses of the miner. 

1 have tried a chimney of hf&ss gapped with a double wire- 
gauze cylinder^ having two-thiptU of its drcumference opposite 
the flame open, and covered with wire-gauze. This, in an ex¬ 
plosive mixture, produced very little heat, though it gave a tole¬ 
rable light; imd by increasing surfaces iippermeablc, or by di- 
mimshing those pcnncublc to air, the heat may be reduced in 
wjy dcgiec*. 

Whatever constructioa ie adppted, too much attention cannot 
be paid the form of the screw by which the cylinder or chim¬ 
ney is fastened to the lamp; it ought to be strong anH deep, 
and to consist of at leaat threo tbnis. 

When the fire-damp is inflamed in the wire-gauze t 7 liiu)cri, 
coal dust thrown into the lamp burns with strong fla^s apd 


* The Rct, John Uodgfioo, who^ seal and activity in promoting dm* eb- 
jeCts df these researches I cannot praise tco highly, has nad a iampti^e 
upon this plan, a tbiek plntc tA' da^s m a snti^llic clthnney upjmltn 
a wire*gause ftpder, in which ih« tuppiy^ air.is BCgniatcd by aMaiuir<uf.a 
X found a model wbick ho attu pt to antw&mv thb< 
^ectioK is, the chaocis of tlw glass ^ia^jirokeii by gj 
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ecintillations. It a])pears that the 'ninera were at first alarmed 
by an effect of this hind produced by the dust natiirally raised 
during the woi kiiur of the coals. 1 have made a minihc r of ex- 
perimetits im this subject; but though I have repeatedly throwii 
coal du'tt, powdered rosin, and witch meal,'throOfjih Inuips burn¬ 
ing in more cxjtlosive mixtures than ever occur in cou! mines, 
and though I have kept these suijstaiices floating in the explo¬ 
sive atmosphere, and heaped them upon the top of the lamp when 
it was red hot, yet I neser could comrtjonicate explosion by means 
of them’. Phosphorus or sulphur are the' only substances wliich 
can producc.explosion by being applied to tlie outside of tl^e lamjj; 
and sulphur, to produce the effecl^ must be applied in large quan¬ 
tities and blown upon by a current of fresh air. 

It will be imnecessafy to caution the workraien against heap¬ 
ing sulphur, or gunpowder, or pyrites, which afford sulphur by 
distillation, upom^their lamps; and such dui^^in rl:c5e sub- 

inflam- 
power 

ieStd dust mixed with tniniite quantities of tannest dust of gun¬ 
powder through the latnp burning in explosive mixtures without 
any^communication of explosion : and opposing danger with re¬ 
ject to gunpowder, the steel-mill must be much more lialde to 
inflame that substance than the wire-gauze lamp: and the dou¬ 
ble cylinder lamp offers.perfect security against tlie inflammation 
of any matter that can ever exist hi coal mineSi 

In adopting from 30 to 26 apertures to the inch (front 900 to 
676 in the squurc inch) and wirfcs of from tV of an inch 
'imthickiress, even single lamps are secure in all atmospheres of 
fh^^-damj); and double cylinder lamps are-perfectly safe under all 
‘^rcuinstances even in atmospheres maje explosive by coal 
wiiieh, from the quantity of olefiant gas it contains, is much more 
'inflammable than fire-damp. When irideed a strong current of 
coal gas is drWii from a blow* pipe, so ax to make wi«i*gatizeof 
676 ajjertures strongly red hot in the atmosphere, the flame from 
this pipe may throivgh it whilst it is strongly red hor-; 

but this to the power which wires strongly ignited pos- 

of'mflaitflng coal gas ^ ; ami tliey have no such effect on gc- 
■^^e. fire-daonp\ and a stream of gns.buriiing in the atmo4f)h£r'C 

^dntity of matter, is entirely <hffefent frhrn an 
is uniform within the'lamp* 
ins twice asmOeb charcoal ns light carbureted hy 



c^asily decomposed hy lient; die density of iU 
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III A case where human life is concerned, and by which human 
happiness may be affected, i have thought it right to take no¬ 
tice of the most trivial and insignificant objections, even when 
they have arisen from ignorance, or have been prompted by ma- 
levdencc; but 1 do not think it iiecossary to name the indivi¬ 
duals by whom they have been made,'for I would willingly con¬ 
sign to forgetfulness those who do not deserve to be remembered. 

The evidence of the use of a practical discovery is of most va¬ 
lue when it it is furnished by practical men. I shall therefore 
annex two communications, wliich I am sure will have due weight 
with all |>ersous who are acquainted with the northern collieries; 
and my motive for pulilishing-them is the hope of inducing the 
coal o wners in other parts of the i^and to lose no time in adopt¬ 
ing these simple methods of preserving their workmen from dan¬ 


ger 
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A Letter on Application of tfie IVire^gauze Safe^- 

lamp,f^mJm^ Bodui f, E^q, to Sir H. Davy. 

'-r Walls-eiu) Colliery, Ncwra>>ile, Isi June, 3816. 

Sir,—A fter h'liv^ng introduced your safety-lamp into general 
use in all the collieries under my direction, where inflammable 
air prevails; and after using them daily in every variety of ex¬ 
plosive mixture for upwards of three months, I feel the highest 
possible gratification in stating to you, that ^ey have answered 
10 my entire satisfaction. 

The safety of the lamps is soe,asily proved, by taking them into 
wiy part of a mine charged with fire-damp, and all the explo¬ 
sive gradations of that dangerous clement, are so easily and sa¬ 
tisfactorily a^^certained by their application, as to strike the minds 
of the most prejudiced with the strongest conviction of their 
high utility; and our colliery have adopted them with the great¬ 
est eagerness. 

• In the practical applic;\ttonKjfthe lamps, scarcely any difficulty 
has occurred. Tliose of,'the ordinary working size, when pre¬ 
pared with comtopa ^lirtion wick and the Greenland whale 
oil,'bufti during Oie eo}ti0r’s.,sA^, or day's work of six hours, 
without^requi^i^g to boTeplenisfeed; and the safety trimmer an¬ 
swers tiie purpose of efeamug, raising, ai^ lowering the wi<^ 
completely... ; - .. ^ ;; 

^ The only iuitoavenksic^ experienced aruesfeom^Uwgreirtqualt* 
durt, ptoduc04^i{][^i^oine. situatioitp Iw working Use coal, 
closing up the.meshcs df. the wire gauze, 


,of % rloubie-c.jjii0d5HP,|i9Bp, wl 
i IW* whore, exploiiro nottomkii 


lA ftftjOoW 
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but tlic workmen very soon removed this inconvenience by the 
application.of a small brush. 

AVe liave frequently used the lamps where the explosive mix¬ 
ture was so high ;w to heat the wiro-gauze re<l hot; hut on ex¬ 
amining a lamp which has been in constant use for three months^ 
and occasionally subjected to this degree of heat, 1 cannot per¬ 
ceive that the gauxe cylinder of iron wire is at.all impaired. 1. 
have not, how'ever, thought it prudent, in our present state of 
experience^ to persist,in using the lamps under such circum¬ 
stances, because 1 ha^ observed, that in such situations the par¬ 
ticles of coal dust, doatii^ in the air, hre at the gas burning 
witl)iii the cylinder, and Hy off in small luminous sparks. ■ This 
appearance, I must confess, alarmed me in the first instance ; but. 
experience soon proved thatlt was not dangerous. As it U, how¬ 
ever, possible that some other light combustible subsStance. ca¬ 
pable of infiaming at a heat, may occasim^ly Eoat in the 
atmosphere of the tpme, T have thought it for the pre¬ 
sent at least, to discontinue the use of the the gauze 

is subject to that degree of heat, especially of time 

at once. 

Qur colliers have found it most conv^ienV to hang the sta¬ 
tionary lamps from small wooden pedestals; but oa observing, 
that where the sides of the lamps have been suffered to come in 
contact with the pedestals, the wood is charred to a cnnsidcrahlo 
deptfi'by the heat of the lamps j I have thought it right to use 
small iron pedestals instead of the wooden ones. 

Beside the facilities afforded by this invention to the working 
of coal mhics abounding in firc>dautp, it has enabled the direct¬ 
ors jknd.superjutendauts to ascertain with the utmost precision 
and' c;spedition, both tlie presence, the quantity, and the correct 
situatton of the gas. Instead of creeping inch by inch with a 
cahdic, as is usual, along the galleries of amine suspected to con*, 
taiu fire-damp, in or<ler to ascertain its presence, we walk firmly 
on. with tl)e safe lamps, and with the utmost confidence prove 
tlic actual state of the mine. By observing attentively llie several 
appearances upon the flame of the lamp, in an exainination ^ 
thi)i kind, the 'eause of accidents which hava happened to t\^e moatr 
experienced and c^tious miners is completely developed; apd-v 
this has hitherto been, in a great mc^ure, nvtttejr pf ime coh?- 
jecture. 

When the discharge,of inflammable air is regular, and the deiH . 
of the atmosplii^jrp coutiuues uniform, the firing point, may 
'be jo^ed of, ai^'|mprQached with a coimnoa caudle^' . 

when the dikc]^g,e pi la irregular, or the,' 

' >phere Is m of uncertahity 

ig theatatebf a miftev ; 
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With tlve sftfe-lamp, however, it is reduced to tlie utmost cer¬ 
tainty, the actual presence and position of ^tho gas is not only 
ascertained with the greatest irrccislon, but also every alteration 
of circumstance or position is distinctly perceived. 

By placing a lamp near the spot where a ((uantity of inflam¬ 
mable air is issuing, and mixing with the circulating current of 
atmospherical air to the firing point, it will be seen that very re¬ 
mote causes frequently prmhice pulsations in the atmosphere of 
the mine, which occasion the gas to firodt naked lights; tl.us 
showing clearly the instability of the element with which we have 
to deal, and the reason why so many explosions have occurred 
where lights have not apptdached the place where ihc gas was 
lodged within a considerable distance. 

Objections have been made by some who have not had expe¬ 
rience of the lamps, to the delicacy of the wire-gauxe, under the 
apprehension tJ^^jt may be very sqq® impaired by the flame 
within the cyJSifflK:?pf this, however, 1 have no reason to com¬ 
plain, as, aft^ hionths constant use, the gauze has not, iu j 
the hands of Workmen, bceu jicrceptibly injured by the 

cction of the #aine(; but the outer top gauze of one or two of 
Newman’s midting has been worn through by the friction of the 
rivet* on the bottom of the swivel, to ivhich the huger ring k 
fastened ; but this only happened to the lamps used by the wasie^ 
men^ whose business it is to travel daily in tlie various avenues of 
the mines, for the purpose of keeping the jiassagefor the current 
of air free from obstructions : nothing of the kind has happened 
to the stationary lamps used by the colliers. In short, I <io not 
apprehend that the gauze caw he injured by any ordinary cause 
without being ol>served in time sufficient to prevent accidents; 
.and that we have no danger to apprehend, except, from the grosi 
negligence of some heedless; individual, or an accident of a very 
unusual description occurring to injure tlie gauze. 

I find that 1 have extended my letter to a greater length than 
I intended y I trust, i^rr, that you will excuse me for having 
gone so m^ch intp detati^ ks I feel peculiar,satisfaction in dwell¬ 
ing upon a subject wl^ is thk utmpst importance not only to 
the great cause of huma^ty^ and to the milting interest of this 
country, but ako to the eomm^tvial and manufacturing intei^U 
of ihti United Kliwd^^^fpr I feel convinced that.the happy 
inven^n large propoirtiaus of Ute coal mines of 

the empire M available, which otherwise might 

have^^te'niained’initcdm&le—at least without an invention df sr-' 
mjlat utility^, it epuld liothave been wrought pauch low 

and risk of U£a and eapstai. ^ 

''i*. «• 4 M ^ 
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It is ml necessary that I should enlarge upon the nationalad- 
vantages which must, necessarily result from an invention calcu¬ 
lated to prolong our supply of mineral coal, because I thinK them 
obvious to every reflecting mind ; hut 1 cannot conclude without 
expressing my highest sentilpents of admiration for those talents 
whicli have developed the properties and controlled the power of 
oue of the most dangerous elements which human enterprise has 
hitherto had to encounter. 

V «I have the honour to be^ &c. &c. 

To Sir tJ, Dihvy, __ John Budole. 

Extract of a Letter from Mr, Peilb to Sir H. Davy. 

CoUtcrv OfliLC', Whitehaven, 6ih July, 1816. 

I TAKE the liberty of adding a further statement on your invalu¬ 
able saib-lamps^ ia-the ^\^itehaven collieries, belonging to the 
earl of Lonsdale, 4 inee 4^;first application in February 

last* . 

With us, the general use of the lamps i!tC<^.^ueuce of the 
gbpd state of our %xntilation is confined workings, or 

trial drifts ; and in two of these, lately going on in one of the 
pits unusually ioieeted with fire-damp, and which previously were 
lighted by means of steel-mills, we applied the lamps with great 
Confidence and security. 

In May la^t in these drifts an extraordinary discharge of fire¬ 
damp hurst from the pavement of the mine, and the ventilation 
being at that time unavoidably obstructed, the atmosphere be- 
caine.so charged with fire-damp as to be. nearly throughout an 
explosive mixture. In this situation we derived the unspeakable 
b^j^t of light from the lamps, and, notwithstanding the explo- 
£^^4t8te of the mixturcj with the most perfect safety. 

In several other places in the collieries the lamps are used with 
.tlKJiame confidence: yet the discharge of fire-damp being mo* 
derate, they axe not much exposed to explosive mixtures. 

In all rite workings showing the least appearance df fire-dapip, 
the miners are supplied with lamps, and are particularly. cau* 
tioited to ^^them on first entering when, beginning to work^ 
where, bein^'sarisfiad of security, they occasionally resort tocan** 
dies afeerwaids. This application of the'lamp alone, is of the 
^leatest ahd prevents many explosions, apd the 

.miners from being burned; licsides supeHediiig the, necessity of 
dependmg on the judgement or discrimination .of any individual 

prove theexistehoO of the fire-damp, as in the old ineth^^by. 
tijecandle flame. ^ ‘ 

f ^ Trotn the repeated pcoc^ made with thelamps^ we cannot tgiOf 
express <mr their;ewttrity.. . - ^ ‘ 

vtil about aupw: 
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ply a lanip for six days, the ordinary time of a man’s working, 
so that they are cheaper than candles. 

Jf my humble testimony con in any degree promote the speedy 
use of the lamp in other places, it will give me great plciisure, 

; I remain, &c. 

To Sir II, Davif. John Pkjle. 


XVI 1. Extract of a I.»}tter from Dr. OtiiKns, KR.S. of Bre* 
meity respeefing a New Vomcf ; unlk nn Atcovnt of u iVork 
of Professor Besskl. Communicated hj a CiJttitKinoMjENT* 


After a long silence I profit by the permission winch yon 
once gave me to address you in German, not being able to ex¬ 
press myself readily in English, though 1 read the language with¬ 
out diliiculty. My present object is to retpiest a favour of vou, 
which may giyea^some trouble, bu^.#hich I hope the imp’ort- 
ance of the si^jecjt’^Il induce you to grant me t—it is, that you 
would undertake ^£> ,collect subscriptions for a work of Professor 
i^essei, of Konig^i^fg, of which the prospectus is inclosed. ( 
am wiMing to hopfe that an undertaking so essential for the ad¬ 
vancement of astronomy will be particularly encouraged in En¬ 
gland, especially as it is entirely founded on the observations of 
your incomparable countryman Bradley. According to the pre¬ 
sent course of exchange, the price of the book will not exceed 
about a gxiinea and a half; and it will be jjrinted as soon ^as a 
sufficient number of subseriliers shall be found to afford a rea¬ 


sonable prospect of the repayment of the expenses. 

I discovered a comet last yeaf on the 6tli of March, and gave 
immediate notice of the discovery to Dr, Herschel, as well as -in 
the public papers. This comet was observed in Germany uiuil 
the 25th of August; 0 .nd it is very remarkable for the shortness 
of the period of its revoluUon. Several of our astronomers^ 
and in patti^Hilar Mr. Nicolai, now Director of the Observatray 
of Manl^tliV, have calculated its motions in an elliptical orbit; 
and the results of their calculations* agree extremely well with 
eachotl^r; but none of fhem . has exhibited greater diligence 
and ai^dfess in the irufairy than Professor Bessel, These are his 
clrfnentsj determined f<yr;the 2t)th April 1815 : 

TImWt,hfl peTibelmi^^ April 25*9^867-1,mean dmc at Paris, 

T^rt^udi^ node.2>'' 83*68^ 

Iftc&a^ou of the^orbi^'r,,.., . 44 * 29 ' 54*59^ 

of the ^rihelfbn fro^ the node ^5*'S3* 22'2!9'^ 
L^Witbtn of the shortest distance.. •. 0*US38i09 

K^dntriiidty, i , .098{?Da58 

0rea^ semi-axiS/or,• Jl7*6388S-‘ ' 
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The longitude of the ascending node is calculated froui the 
mean place of the equinoctial point on the let Jan. 1815 j and 
the indinatiou relates to the plane of the ecliptic at the sanw 
time. Ill tins determination the perturbations derived from the 
action of the jilanels, during the time that the comet remained 
visible, have been taken iiito the calculation; and it is derived 
from a comparison of nearly 200 observations. According to the 
doctrine of chances, it is probable tliat the error of the time of 
revolution does not. iptceed ± *27857 of a year, or almut iOl 
days." ' 

The indefatigable Bessel has also calculated the perturbations 
which this comet will luidergo.before its next return. Accord¬ 
ing to its regular clemeuts it ought to come again to the perihe¬ 
lion on the 14th, IVIay 1889 f but, on 'account of the perturba¬ 
tions, this event wiU take place. 824 51 days earlier, that is, on 
the 9th February 1887 j .ijonsequently our mav expect 

its return three or four months before or »fiw^is.9th February 
1887 . ^ ^ 

If this comet sliould have been accuracy observed in En¬ 
gland, YOU will much oblige me by sending me the p^ticulars of 
the dsservations. In France it has not been done with much 
precision; and \vc have only been able to obtain, in addition to 
the German observations, some which have been made in Russia 
apd til. the north of Italy. 

Ip the first part of the Philosophical Transactions for 1814 Is 
an excellent essay by your great matliemutician Mr. Ivory, who 
is also so much esteemed iii Um country; it is entitled On a 
New Method of deducing a first Approximation to the Orbit of 
pOdmet.”. I had great pkcisure in observing the striding rear 
swblance betuven t|ns method and that which 1. mysdf pub¬ 
lished some years ago, aud which has siuqe that rime bef n tnucU,. 
used on the Continent; and the coincidence was the mor;e.iH*r 
• terestiug, as Mr, Ivory obtained the same solution, from 
gebratcid investigation, which 1 had deduced from S 
metrical consid<;rarion of the problem. My method -ipaiy easily 
have escaped Mr. Ivory’s notice, as it for a long rime only 
to be found jp German piriilications: at pres^it he mil 
fiwd It in JDelambre’s Akroimmy, also liojpay*^ 

acj^^iijtedf W^h; the new and very coi]^i^)ent form which P»a*, 
yfessdt Gauss h^ given to it in the Q^ngen Transactions* I 
with tbi^ (-opies of mjf'lUlio wtu'k > one 1 bog you 

'^hmiour with. to traP^.t to^ 




with an Account of a Work of Professor BesscL fil 


|)art of Bradley’s were made. Bessel finds the latitude of the 
quadrant, from 2000 observations of Bradley, exactly a second 
greater thn*i Pond makes tliat of Ins circle; and it is natural to 
inquire vCbether a part of the difference may not depend on the 
different situation of the instruments. 

Bremen, lOtfi June l8iG. WiLLIAM OlbEUS. 


Professor BessePs work will be entitled Fundamenla Astro^ 
nrnnice pro Anno 1755, deducta ex ObsefMiionilns Vtri rncom- 
parabilis J. l^nAOLKY, It is the result of the labour of seven 
whole years, and contains a number of determinations of the ut¬ 
most importance to astronomy. The extreme accuracy of Brad¬ 
ley's methods of observing, comblried with, the excellence of his 
liistrumciits, made it possible for him td attain a degree of pre¬ 
cision, which is of so much the more value/%s half a century is 
now elapsed sin^^^e period to whith tlicy relate. All the ele¬ 
ments which h4^#iTOy^iuflucnce on astronomical observations are 
here deduced from Bradley’s observations alone. 

The sectiona^Ne^ the work are these: I. Examination of the 
instrumeiU.s, and of their corrections. ^ II. Observations of the 
equinox. Ill, Latitude of Greenwich. IV. Refraction. V. Ap¬ 
plication of the latitude and refraction to the observations of the 
eolstiee and the equinox. VI. Examination of the old mural 
quadrant: law of its variation: new exainination of right as¬ 
censions. V(I. (tcneral and special tables of aberration and 
nutation. VHl, Register of tha clock from 1750 to 1702. 
rX. Annual parallax of sonie of the. fixed stars: constant multi¬ 
plier for aberration. X. Catai(%ue of all tJie stars observ ed by 
Bradley; 3166 which are found in later catalogues, and IQ9 
observe but once, and not elsewhere nothmd; some of which 


Tsmy possibly have been planets, but the Georgian planet occurs 
Init onoe among them. XI. Precession of the equmoxes, XII. 
Proper motion of the fixed stars, XIH, Comparison of the ee- 
«uhs with obsedratTOns. 

The WOTIs writttai id Latin,- and will contain about 40Q 
pfligte ; the to subscribers will be ten dollars,' con- 

v^tiohid'otirrehcy^ to htk oh d^^ry. -The only reason for 
a sub^ripti^S^j^to contribute to the advancement of 
«c5<hice;‘ The teadily have renouiiced aH hopcs^of 

remuneridif^* for fife ‘ • 

given iu ©erthany 
could hoibund to 
hundred shbftc^ 

to the^a 
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quoted to receive the names of subscribers to this work, and 
will forward them to Dr. Olbei-s's correspondent, who has under¬ 
taken to be responsible for its delivery. 


tion. 


XVIII. Notices respecting New Books, 

Remarks o?t the Art of mahirni Wine} with Biiggesliom for the 
Applkatiun of its Rrindples to ike Imptowmeni of dojnestk 
Wines, % John MacCullooh, M,D, Longman, pp.261. 
12mo. 

Da. MAcCuLtbcH*s name as an author in the sdences of che¬ 
mistry and mineralogy is deservedly in higlr estimation, and he 
has added considefaoly to his reputation by t!ie above publica- 
!t is a practical ^atise on a subject,is likely to be- 


come daily of more interest in this has been an 

object of peculiar attention with tlie Calcd^^mi Horticultural So¬ 
ciety, who have the merit of being perliap^'tbe fifst public body 
which has awarded premiums for the best .specimens of British 
wines. 

, ‘ Dr. MacCuUoch’s ideas were first thrown into the form of a 
hiemoirior the Transactions of tlie above Society, and the en¬ 
couragement they received in that shape induced him to ex¬ 
tend his researches, and to compose a useful ])ortable volume on 
the subject. The author's tt^atisc is quite practical: the ira- 
provementa in moderti chemistry have enabled him triumphantly 
to explode the gross errors which had crept into most of our fa¬ 
mily receipt-books for making wines. On the subject of the 
alnmrd and deleterious practice of adding alcohol or brandy 
•to home-made and foreign wines, professedly to make them 
keep longer; but in reality to render them more palatable to the 
depraved appetites of Englidi wtne-drinkei^, the author ra pecu¬ 
liarly happy. Alluding to the imdcfinabie light^ phd quiek fla¬ 
vour so characteristic of the French wines, and sod):^8ite to the 
mawkisHj^dqlV and heavy taste of titc wines of Bpaih and Pbrttigal 
(particularly that called Port), imported into this country,- Dr# 
MacCnlkKm ascribes the wretched ta^.and bad effects of ^the 
(aUer t<r>jfhe. adm^turo of brandy ik«{wit«. We shall 

part of the wotk, as being a specimen of its Ftfd value, mid 
;iKl. lilUly. to both to the consumers and makers Of wines 

ihis ' 

TW4 pra«ti^-(that\of inixiog brandy or aleohtd udrii Wiae), 
i^Tci^liir the v^^c^Spain^^^^ and Sicily, which arc 

m^ct, has also becte introduW lirtp 
mistaken notimi: of preven^i^ 

them' 
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them from tiirnlnjj sour, uiul with the idea that it enabled them 
to keep for a longer time. As this is a (|ue8tioii of some un- 
poftanoc, both as it rogar-.Vs llie perfection and the cnconomy of 
our domestic manufactuie, I shall make no apology for entering 
somewhat largely into it. 

It had been long thought, from the vain attempts of che- 
miKt■^ to separate the alcohol which is a constituent part of wine 
by other, cliemi^il processes than distillation, that this snijstance 
existed in it, either in a far different condition from that in xvhich 
we know it when in its separate state, or that tlie intoxicating 
.•iub^taiice c-ontaiue{i in wine was not alcohol. This opinion ap¬ 
pears to have originated with Ronelie, wlio imagined that alco- 
liol was not completely formed until the temperature was raised 
lo the point of distillation. More lately the same doctrine was 
revived and pronmlgated by Fabbruiu, in the Meiiioirs of the 
Florentine Acad^V. flis opinion was founded on the following 
expcrimeu.t. tdcohol is added to new wine, he observed 

that he could.'.hy introduction of subcarbonate of potash in 
sullicieut quantity separate the added alcohol, while the spirit of 
llie wine remained attached to it as before these additions, and 
could otily he obtained by subjecting it to distillation, Kcuce 
Jie concluded, that tlic alcohol was tWnicd by the action of heat 
on the elements of wduc, or that it was a ))roduct of distiilution. 

But the experioK'ut was not attended with similar results in 
the hands of other eUe.iuUts, unless in ca^es where the added al¬ 
cohol bore a very coiidderable .proportion to the wine, and it 
consequently left the question respecting the formation of alcohol 
in wine in the same state as before. I need not point oi\t the 
laxity so apparent in Fahbroni's reasonings, as it w'ouid lead to 
discussions too minute for this essay. Hut the attention of other 
chepnstN has been excited towards tiie same object, and con- 
du^ions the reverse of his have been the consot|uence. If sub- 
acetate of lead be added to wine, and the clear liquor be then 
saturated witl) subcarbonate of potash, the akohnt will l>e se¬ 
parated^ . It also appears from the experiments of Gay Lussac 
timt alCQhol'cem^be ^parated frUm wine by distillation at the 
temperature of 60, and indeed from the trieds of Fabbronj bin?- 
self, tins separation x^groduced at 63. More recently by the 
aid of a,vacuum the emotion has been effected at 56, a pro^' 
that ^cohqhh) not by the action of the heat require 

lor bqihhg wine or \mh jph the elements winrh^4he$e substances 
contact* It must there^rb^4^n$ki!^ the elemea- 

lary cq^tuents of;WiRi^0i^Vwha^vef' phmomena it 
therefore present with of/ohefnicaVbV 

qnjry, most, as &r as may 

frqm difficrsncsfiiii its c9iibit^iiS4,Wi^ibnaQri|^ 
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ilie other ingredieuU wiiich cjuer into that compound fiiiid, Af^ 
tiiough thcteforc alcohol is ascertained to exist ready foriTied iii 
all wines, so nmcli of the experiment of Fahbroni is stii) true as 
to be an object of utility in the subject we lire now csaniining; 
while the conclusions tc* be drawn froni it appear of inipurtancc 
in explaining the ditTereut edicts of simple wines aiul wines with 
which brandy lias been mixed. It is presuming much too far 
on our chemical knowledge to imagine that xve arc acquainted 
with the nature of alcohol. It is possibly subject to varieties of 
composition, a)ir..!ogous to those which are found in the very va¬ 
riable sul>stance'> iachided under carhuretted hydrogen gas, and 
which, although they hai-e not been appreciated by chemical 
actions, merely perhaps because .the subject has been supposed 
to be already understoorl^ and the substaiKe itself imagined to be 
ii^ all cases chemiekU)^ identical, may be ascertained hereafter 
by more refined experiments in the hands of chemists, to 
whom this subject is here pointed out for investigU’ 

lk>n. It is otherwise impossible to under^t&jd:^ differences 
which appear in its effects on the nervous when taken 

into the stomach under its different forms. Where its specific 
gravity, and conscf(ueut.ly its imagined condition, is hi different 
specimens absolutely equal, yet these specimens, produced un¬ 
der different circumstances, operate on the nervous system in a 
manner so totady different as to point out some radical differences 
<^yrbich specific gravity is ho criterion. The comparative ef¬ 
fects of new and of old rua^^equal ^roo/, of Dutch gin and 
of. diluted alcohol of equal stretigifay are too w'ell known to re¬ 
quire more than a bare mention* It has been supposed, for 
ivant of better means of explaining these .effects, that tbey wiarc 
due to the essential oil contained in the different varieties of 


sfurits used, as liever^ge. But of these we know noting*. We 
are sure that they are in very triBing quantity, since they.^annot 
he separated by ivater, except in the single case a 

foreign oil is purposely introduced* yv 

with any oils of this class ^lose 4|militiea aire d^tle^^ms, i 
that of the hitter kernels, theu' analogb^Jthi^ed 
a feiv other fhitter yegetaldes, whose 

appear to be aubje^ to tio ^ere'flOi:- 

deidlv, almost unproductive of any effet^^Moreover that apirk, 
alcohol, fiom which by careful recti^^Oh the iCssexttial oil 
seems to have mostcarefally mofe-injtirioitf 

than >0^1 brandy.areko^^ ^ 

** S)tmml||||jPt||)emove udkiiiitt 

. flfifeet of'Iti^ 
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spirit, although combined with water, is still different from that 
of the other on the human body. They are both very different 
from that of pure wine in which either chemical reagents or 
.distillation have ascertained precisely the same proportion of al¬ 
cohol. In other words, the same (piantity of alcoliol applied to 
the stomach under the form of natural wine', and in a stale of 
mere combination with water, is productive of effects on the 
body, not only immediately but ultimately attended.with consi¬ 
derable differences. These are well known to’ physicians. Tliey are 
equally well known to those whoso habits of observation either on 
themselves or others have led them to compare the moral effects, 
if we may so term them, produced by intoxication with different 
wines, ^vitb ehamjmgne ami claret, or wilh.port and sherry, the 
clevatimi of thought produced by the former^ with the sedative 
effects of the latter; or who have had*^ opportunity of wit- 
ne'i'^ing the stup^Uty produced by ulc and the ferocUy wliich re- 
' uits from sf)irits. The nervous system is here 

test of differehcea which elude the ordinary resources of che¬ 
mistry. Yet the reagents which have been applied to the in¬ 
vestigation of liiese differenc*es, although they have done little, 
still show that some clicmical distinctions may really exist. It 
has been pcrlia])s iiastily said of Fabbroni’s experiment, that it 
was useless since it producetl no eonsisieni results. On the con¬ 
trary it appears to i>e a test applicable to some of the least tena- 
ooas coiubinuiioas of alcohol, and the censure unjustly passed 
ou it has originated in wa])t df attention to the subject, and to 
those delicate circumstances ht the tombinatioiis of alcohol, on 
v/riich its various effects, as it exists in wwiu and other potable 
iitjuors, depend. Could we discover an additional number of 
fuch reagents differing in their various powers of separating the 
different combinations under which it is f<)nnd, I have little 


doubt that chemical means would shortly illustrate, by corre- 
spemdiug differences of effect^ the different powers v^hich these 
beverages ex^rt'On,'t^ neryoue s)stem. The experiment of 
Fabbroni is perfectly vdid td a certain extent, and the causes of 
the suppo^ trregtdar sesulfe appeal to be abundantly obvious. 
If aieohol^WtniiM water m any proportion, it may he se¬ 
parated by farbpnat of ||9Mlh. If it be mixed with wine in the 
san»! HiQiiaer, it itjWitll'diitfekteiitiOi] ^md in particular circum^ 
stances^ equf^y separable. But if un attempt be mode to se» 
parate the adventitious aloohcd from those it has 

been oditd by the manufecb^l^^ the experaPIfM^^ 


aoceced md sometiip^ 
patts. ef th!» elsaay, and tfS| 
brai^ be added bi^re tbe ^ 

that” 
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excited, it then enters either entirely or partially into a more 
perfect cortibination wit!» the wine than that which it forms after 
a mere admixture; or a portion of it at least, proportioned to 
the degree of fermentation which takes place after its nddUion,. 
becomes thus combined. Ifere the test indicaUHl b)' Fabl)roiil 
fails, although reagents of higher juuvers are still capable of ef¬ 
fecting the separation. In all such cases the uine is imperfectly 
viunits, the brandy beitig almost always sensible to delicate pa- 
kit'i?, and its effecta'dh the stomach are propcrtionalily injurious. 
The test is therefore of real use in ascertaining the correct fabri¬ 
cation of those wdnes to which brandy is added, and it will in¬ 
var iably be found^that the worst wines of the growth of Fortiigul 
and Spain ar^ those which the n>ost sensible to it, or in otlier 
words, titose whiolv’ebntain the greatcat tiuantity of uncombined 
alcohol. to the conse([Ueiice3 which mise in the 

liquor itself frodS the admixture of alcohol.,, 4 Jt decomposes the 
%rine. 'HoweveV slow the effects of thi^ 4j;iiSp|K|k}sitioh may ap¬ 
pear, they are not the Ie#.s certain. l^}&^and most con¬ 
spicuous effect, is the loss of that undefinahW H^ely or brisk fin- 
votir whicli all those who possess accuracy of taste can discover 
ill French wines, or in natural wines; and a flatness, which must 
be sensible, by the principle of contrast, to the dullest palate 
which shall compare the taste of claret with that of port, or that 
hock or grave with lisbon or bucellos. It tends equally, al¬ 
though in a greater length of time, to destroy the union of the 
colouring principle, which is well known to be deposited in port 
w’nes, and apparently, in a great measure, from the action of 
this foreign substance. It may not be useless at the same time 
to consider the influence Which it must have on tlie quality of the 
wine as a beverage. The habitual use of wine rontaining, as 
many of the wines of Portugal so often do, a large portion of 
brandy, must be manifestly equivalent to the habitual use of 
spintSj or rather, to the use of spirits and \vi«e together. - To 
this cause we may doubtless attribute the great difference in the 
effects produced by an iimnoderate indulgence iri port and Rhi&rry, 
or by a similar use of claret and otlier French wines. Even the 
immediate effects are sen^l ly different, as I have said before, 
arid''the transitory nature of the ore with the permanence df the 
are too well known to be ittinated on. But the ultimate 
pear to be of a more serious nature* It is well 
that diseases of the liver are the most'eom.- 
formi4«^jp of those prodttced'bywii<e'Ose of 




ts. It IS cer 

npemie ^’of pjire' 
ceuse, the t^bnceal 
in the 




>hat JbUbw l^e 

-however indol^d In j: and 

un^^g coAsam^tion 






h 



t^oiices respeciing Boohs, 



is doubtless to be att/ibuted the excessive anti increasing preva¬ 
lence of hepatic affections, diseases comparatively little known 
to our continental ntnglibours. It is sufficient to have toxichcd 
on tins most important subject, on whicli the proposed limits of 
the presejit essay will not allow me to dwell. It is more to my 
)>re.seul purpose to show, that tlie use of brandy in the inanu- 
Aicture of wine is founded on a mistaken principle. Having 
u\\o\m that it is injurious to wine in general, by destroying its 
liveliness and hvvstening its decomjiositioh, I might strengthen 
this assertion by mentioning that it is not used in any of the 
wines of France or Germany, and that the liner wines, claret, 
b’argundy, and bock, arc totally destroyed by.it. . But it is also 
jH'oper to point out its insuftlciehcyTor producing the effects ex¬ 
pected from it, the preservation of the \vji»e,'iiiti. the retardation 
of the acetous process. The former par&df this essay having 
full^csplalned l>oth of the vindtts ana of the acetous 

lermenta:ion, here again describe them,'except to re¬ 

mind the rcadi^^’ that the acetous process cannot take place 
while .there exists between the leaven and the sugar a dispropor¬ 
tion in favour of the latter, and that the fermentation cannot be 
re-excited if the leaven has been cutiicly separated by the usual 
processes of racking, fining, and sulphuring, should even the 
sugar have disappeared. Such wine can ihcrefoie have no ten¬ 
dency to vinegar, ami the addition of bramly if intended to pre- 
veri,t that effect is at least superfluous. It is now to be inquired 
whether brandy has any pow'cr to prevent the acetous process 
from taking place, supposing that the circumstances favourable 
to it are present. If brandy in small rniautity be introduced into 
vinegar during the acetous stage of fernxentation, the process 
goes on as before, and the alcohol is acetified, the produce be¬ 
coming a stronger vinegar. This lias indeed Ijccn lately denied 
by Mr. Cadet, in vvliose hands tlie addition of alcohol in small 


quantities appeark to have had no effect on the acetous process. 
From his cxperitnciifs it would also ajxpcar that the addition of 
alcohol in a quantity exceeding l- lTth of the fluid suspends the 
ac^tiffcatiop. In the .state of ignorance in which we are re¬ 
specting the chemical nature of that process, it docs not appear 
easy to reconcile these contradictory experiments. Admitting 
that the experhuents of Mr. Cadet are unexceptionable^ it retntdns 
certain that wine can be, as it daily is, broughy^^ll^a^pua 
ferinent^ion by proper trcatii^cht^ oi undei:''l|[||Kmm 
cUmstances, althongli a far 

which apdSM^to'l^ 

nlipvc wfai^^E'^cS^ exists 

when <jhn|raste^itfj wfilch may 
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place in hi.'i experiment^ account for this difference of effect; or 
it may e\eii happen that the action of alcohol on a process al¬ 
ready commenced may be sufficient to account for the difference, 
the same alcoliol applied before the coininenceinent of the pru- 
ccas being susceptible of the incipient changes, and being thus 
ultimately capable of entering into the final ones in common 
with the rest of the fluid. But this subject is yet ol>scure. A 
correct and varied repetition of these expel iments would be ne¬ 
cessary to render this subject thoroughly intelligible, and they 
may be a<ldcd to the general list of desiderata in this depart¬ 
ment of chemistry which have already been enumerated. 

I must therefore proceed iu the examiriation of this subject 
on the basis of former experience, omitting any exceptions to be 
drawn h‘om these experiments, as being for the present incapable 
of application ; more so that they do not appear strictly ap¬ 
plicable to the case under review, the prevention of the change 
from wine to vinegar. If brandy and mixed together, 

the acetous process establishes itself spe^dlfyi^^iUnd the produce 
h vinegar. Wc have here then ample that brandy, in 
these cose^, so far from checking the acetous process, Increases 
it, and therefore, that its use, as a preservative to wine, is founded 
in error. I have dwelt the more on this subject because this 
view is opposed to all popular opinions and practices, opinions 
most a^uredly founded on erroneous and vague analogies, drawn 
from some supposed preservative power residing in spirits. I 
am the moi*e particular in calling to this subject the attention 
of those who may engage iu the manufacture of domestic wines, 
because a notion is prevalent, that these wines are above all 
others deficient in durability, and caunot exist without this ad¬ 
mixture. The effect, on the contrary, is to destroy the brisk¬ 
ness of these win^, often the only meritorious quality they pos¬ 
sess, while it increases their expense and diminishes their sohi- 
brity. If taste or prejudice require that wine should be stronger 
than it can be made naturally, or If for temporary purposes it is 
desirable to mix brandy with wine, it may be done, but under 
certain restrictions which 1 shall presently point out, when I 
have occasion to speak of the diseases incident to wine and their 
remedies**^ 
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F.R.S.V.P.R.K—III. On the Development of exponential Func¬ 
tions; together with several new Theorems relating to finite 
Differences. By John Frederick W, Ilerschel, Esq. F.R.S.— 

IV. On new Piojicities of Heat, as exhibited'in its Propagation 
along Plates ol (ilass. By Davhl Hrew-ster, LL.D. F.R.S, i^oad, 
find Edin, In a Jjetter nddressed to the Right lion. Sir Joseph 
B ulks, Bart. G.C.B. P.R.S.—V. Further Experiments mi the 
t 'omhu'ition of explosive Mixtures confined by Wire-gauze, witli 
some Observations on Flame. By Sir H. Davy, f^L.D. F.R.S. 

V. P.R.I,—M. Some Observations and Experiments made on 
the Torpedo of tiie Cajie of Good Hope in the Year 1812. By 
.lohn T, Todd, late Surgeon of His Majesty’s Ship Lion. Com¬ 
municated bySirEverard Home, Bart. VP.R.S.—VH. Direct 
and expeditious Methods of calculating Uie excentric fiom the 
mean Anomaly of a Planet. By the Rev, Abram Robertson, 
D.D. F.R.S, Saviliaii Professor of Astronomy in the University 
of Oxford, and mdcUffiau Observer. Communicated by the 
Right Hon. SirioMpti ftanks, Bart. G.C.B. P.R.S.—VIIL De¬ 
monstrations of the late Dr. Maskclyne*8 Fo^iulae for findiiij^the 
T4(;ugitude and Latitude of a celestial Object from its Right 
Ascension and Declination ; and for finding its Right Ascension 
and Declination from its Ijongiimle and Latitude, the Obliquity 
of the Ecliptic being given in both Cases. By the Rev, Abram 
Robertson, D.D. F.R.S. Saviiian Professor of Astronomy in the 
Lhnvcrsity of Oxford, and lladidiffian Observer. Communicated 
by the Right Hon. Sir Jose|jIi Banks, Bart, G.C.B. P.R.S.— 
IX. Some Account of the Feet of those Animals whose pre- 
gressive Motion can lie cm ried uii in op])Obition to Gravity, By 
Sir Everard Home, Bart. V.P R.S.—X. On the Communication 
of the Structure ol doubly refracting Cr}’st.ils to Glass, Muriate 
of S<ula, Fluor Spar, and other Snhstunces, by tiicchanical Com¬ 
pression and Dilatation. By Di\i*I Bieusler, LL.D. F.R.S. 
I^d, and Edin. In a Letter a hlressod to the Right Hon, Sir 
Joseph Banks, Bart, G.C.B. P.U S. 

Mr, VVini.xm Phillips will publish in the course of this month, 
a new edition oHus Outlines of Miner ilogv and (Toology, revised 
and improved. ’This eltmieiuai) book is designed chieftyfor the 
Use of } onng To this edition will be added, some ac¬ 
count die Wales, togetli«r with a 

colouied wKicl^ it^nded also 

to be t purchasers first edition.^ 

IPtanigctloas of the Geo(o|jcal ^ 
ciety in the course of this month. 

i^lourcd: Ea rxix. 



XIX. Proceedings of Learned Societies. 


ROYAL SOCIETY. 

June 27. — SiR E. Home furni5^cd a Rupplement to liis former 
jiaper on the structure of the feet of animals which have pro¬ 
gressive motion contrary to the action of gravity, Mr, Bauer 
having made very accurale drawings from highly-magnified views 
of the feet of such animals, Sir E, has thus been enabled to correct 
his former observations, and even to extend them to insects. It 
appears that many of these animals have from one to three 
STjekers on eacKfoot, which, making a vacuum, enable tlie ani- 
maVto ^fhjceed'Securely aloiig a cieHiig with its ^ack towards the 
earth. Soine'sp^tdes of ilisefets^ particularly grasshoppers, have 
their feet supplMj\it!t another apparatus, that is, round chistic 
balls, which yicM bii ^pressure, and serve to break thevioleuce of 
their fall frbiR long leaps. On examining t^- atmeturc of the 
i!eh*a feet no balls were discovered, as body is so 

not to require them. Sir E. this strm turc 

of the feet of insects innst*fumi8h a new arid important basis of 
the classification of i.nsccts; and he anticipates great advantage 
to science from the researches and discoveries of Dr. Leach, of 
the DHtish Museum, in ibis department of natural history. 

. July J. Barrow, Esq. communicated a paper on the meana 
of arresting or destroying the contagion of the plague, by Dr, 
Bernardo Antonio (iomez. The Portuguese government being 
anxious to prevent the plague from entering Portugal, encouraged 
Dr. Gomez to make some experiments, chiefly with the view of 
ascertaining whether the common ^methods of fumigating letters^ 
or immersing them in vinegar, if received from countries.where 
the plague was supposcfl to exist, were sufficient to destroy kny 
contagious matter which might adhere to them. Dr. (t. pro¬ 
ceeded to examine the effects of fumigating a sealed letter, with 
chlorine, having first made two or three longitudinal cuts in4t; 
and the result proved that such fumigarion must be perfectly 
sufficient, as every part of the Icttejr retained the odour of the 
gas, wbicl) was even stronger a day or two after than at the time. 
Tie next made soii.c eX|Hnnients v ith vinegar, which, as well 
the chlorine^ changed tlie c<dour of the ink^ He related the re¬ 
sult of mON» than 22 oxp^ri^iients made with sidphurfe,.’ muriaUc, 
and nitric'brrnmg suljihur and iqU’c together, &c. 
In order of these dihprept acids, lie 

tjansed letters to DO imprfj 
stpifch be fMiDfl that ihet 
considered as best' 

/lloinr, even sbonTd Ute ifi 


with the odour of 
a completely^^ but tbecbU^nc v 
iSIjMqst cfficpcjoiis of these apfdica-; 
^ be cutc^^ftpated* 5 

^ IK 



Jloynl Socieiy ff Edviburgh, 71 * 

irtigiithig process of Guvton Morvonu lie found the nvjf-i conve¬ 
nient, But in cases of letters coinint: from parts where the 
plague actually exists, he considers it proper either to make cuts * 
or punctures in the ieiters. 

Two inathematieal papers, of n nature not fit for general 
reading, were laid before tin: Society, which then adjourned till 
Thursday, Nov. 7* 


ROVAI. fJOCIBTY O? BDlNBCllOn. 

Papers on the following suhjeclK liavc beoo rexid since our last 
notice; 

On the Analysis of Sea Water; by Dr, Murray* this paper 
the result is given of an analysis of ft. salt fottaed in‘«thc large 
way from the hrineof sea water, aijd which seems.hitherto to^uive 
escaped oWrvation. It is a sulphate of and soda, cry ¬ 
stallized in very regular rhoruhs, but with truncated 

edges and angles? It eontain^ considerably less,water of ci ystal- 
lization than e^M^'sulphatc (if soda or .sul])bnte of maguesi^ is 
less nauseous, in Other properties. It has not been ap- 

|>licd to use, hut nmy perhaps be employed as a purgative* Df. 
Murray has also furnislied a paper containing a general formula 
for the analysis of mineral waters, the object of which is to give 
OTIC method applicable to the analysis of all waters, instead of 
the various methods l>eforc employed. 

On the Ancient (jcographyof Central and Eastern w4th 
illustriuions derived from recent discoveries in South India; by 
Mr. Hugh Murray. The author conceives that the ancients kne^v 
more respecting this quarter of the world than is generally snp- 
j)used* The modern discovery respecting the course of ilie rivers 
of the Punjab, and their jniietion before failing into the Indus, 
only restores Ptoloiuy’s map of these rivers. He endeavour'*, and 
w^th an appearance of sonic success, to bhow that Ptoloniy’s 
statciiTcnis, carefully analysed, give a pfctty correct outline of 
central and eastern Asia; and that the prevailing systeins of 

Anvillc, Gusseliir, &C, are founded on an undue contctnpt of 
anciout authorities^ aftd some delusive resemblances of name. 

Dr. Brewster ha? furnished papers—on a new optical and nn- 
ncralogical|^o{^^v of Calcareous Spar; and on the corainuni- 
of n^raction to (jlass and other suhstgnees tjwtl 

refract by mniluinieal compression and diUtfttion; mul a 

notice.resj^cfetiig sotiie new (Hacovenes on lu tlift notice 

alluded’ to^* he nientioos jlpund tJiwiratcr exi$>ts }a * 

Xr»te'b£»potash in the ^ ' 

Gordon ta prove that the«^'*>^ 

f}eiirftnce c^led th«t pdst i% dcca-' 
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vation^ on the muscles of the living human body during surgicul 
operations—on muscles of lindis immediately after amputation— 
and'Oii the musekh of sonic of tlie lower animals. The result is, 
that the muscular fibre during its contraction does not exhibit 
any d)>pearancc of nigae, but remains straight; and is not per¬ 
ceptibly enlarged in its transverse diameter. 

A criticism, by Mr. Mackenzie, on the tragedy of, Bertram.— 
A memoir, by Mr. Alison, on the Life and Writings of the lute 
Lord Woodhouseleea paper, by Mr. Cadel, on the lines tliat 
divide each semi-diurnal arc into, sis e^^ual parts;—a paper, by 
Dr. Jackson, containing an elementary demonstration of the 
composition of procuresadditional remarks by Dr. Murray 
on a. lamp for ill^inating coal mines;—and a proposal, by Mr. 
Kennedy, to introduce, a.bell-shaped bulb of glass, attached to 
a spiral spring fastened to tlie top of the barometer tube, to 
render the instrument less liable to damage by the concussion of 
the mercury; 


^X. IntelUgeiKe and Miscellaneous Articles, 


MALLEABiJt PLiM'INA. 

In the Journal of Science ami Art, published at Florence, the 
Marquis Ridolfi lias given a new process for purifying phitina. 
Having observed the fact that no person imd been able to com- 
bine sulphur with platina, he conceived the idea that, by con¬ 
verting all the other metals found in crude platina into sulphu- 
rets, it would be easy to purify that metal. ’ Ills process is very 
aimplo. He first separates from the crude platina some of the 
extraneous substances usually niixed with it, and washes the re¬ 
mainder with nitro-muriatic acid diluted with four times its 
weight of water. He then melts it wiili half its weight of pure 
lead, throws it into cold water, ami thus obtains an alloy, which 
he pulverizes, mixes with an equal portion of sulphur, ami throws 
into a white-hot Hessian crucible; covers the crucible instantly, 
and keeps it in an intense heat for ten minutes. When cold, a 
brittle metallic button, conijiosed of platina, lead and sulphur, is 
found beneath itlie scoua. This button lie fuses with a small 
addition, | (he sulphur separates, itself with fresh acoria, 

and platina and lead. ^J'his alloy 

he heatii^ in that state boats it with a hpt ham- 

tner ott forces out the lead in fusion. If the 

fl^Yiwto’beat, it will break. The pta- 

!, midleable, and as tertadoiis-oathat 
lacaj wit^ahJe^ to. make 
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wire with it, and leaves almost as thin as gold leaf. Its speciBc 
gravity was 22*630. 

In repeating the process different times he did not always find 
the platina in one lump at the hottom of the crucible. It was 
sometimes scattered in globules among the dross. In this case 
Ite treats the mass with a little diluted sulphuric acid : the glo¬ 
bules are soon liberated from the dross, and sink to the bottom 
of the crucible. They are then to be collected and washed, and 
submitted to the same operation of the hammer as if the platina 
had been found in one button with the lead, 


STNGCLan PH/ENOMKKON. 

Tlie following is a description of a curions ph^iom^noii which 
was observed l)y the Honourable Company's ships Fairlie and 
James Sibbald, on their late passage to Calcutta On the 1st 
October, our latitude at noon w'as 13® 25' S’w longitude 84° E. j 
wc observed quantities of stuff floating on the surface of the 
water, which bad to us the appearance of sea*weed—but we 
were quite astonished to find it burnt cinders, evidently volcanic. 
The sea was covered tvith it the two next days. Our latitude on 
the 3d October, at noon, was 10° 9'S. longitude 84® 20^ E.; 
the surface of the water was so completely covered with the vol¬ 
canic matter, that I should think it very unlikely to have been 
drifted any considerable distance, us it is probable it would have 
been tinicii more scattered. In an old chart 1 had on board 


there is a subniarine volcano placed in the same longitude, and 
latitude about 8° SO' S.; and from l?ie great distance from anv 
land where we found this curious phaenomenon, I think there 
can be no other way of accounting for it than tlie probability of 
asiibinariiie volcano existing in that neighbourhood.*' 

In the month of July 1814 a similar pha*nomenon was oij- 
served in the gnlph of St. Lawrence, We were informed of it 
by a letter from an intelligent military officer, who sent ns some 
of the sea-wiiter, with a Sample of the ashes swept from their 
deck. The aCa wMs black like ink, and for two days the sun 


could hardly be seen; and when seen, his light was so much 
obscured by th^ tldck atmosphere as to appear like blood. VVe 
laid the letter -expecting that a few weeks would bring ns 
accounts of out of some volcano America, 

or some dr4^^l-p^i$)^i^^ in the fprcatijy^^ toch ac¬ 
counts wu 

by the abcvooccuVrebce. 

By advices ItfWiWd 
that General • 

that 
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The Nigefrt^S/tam La^iimin G,r?:ii aIL 


ported to his government the expediency and praeilcabnity <d' 
acquiring land, by piirchiise of the natives, at a very low ))ri{‘e ; 
and has Therefore reconmieiuied that extensive pnrchnscs should 
be made with a view to convert the same into plantations of cot¬ 
ton iutd coffee, and tliat he has already made considerable pro¬ 
gress- in clearing the land of woo<], itc. The general furtltcr 
states, that the'tWer AiKobar is navigalrlc as far as the centre of 
the Pinkiva country, the first province of the king of Ashantce> 
and he H<lds, that it isceruin this liver was navigable in the 
time of Busman. Jj^ general then refers lo ancient Dutch 
maps,' copied from Ad Portuguceo, to show that formerly the 
Portuguese had.;taii^l eslablishuients on the Aiicobar, at wliich 
were cemve^)^ and (Christian clnv. dies,, above 40 leagues 

in tlie interior t^he country. The general suggests, that were 
the British and 'DiUcb to agree to cs^tahlish forts on each side of 
the river, with of the king of Ashantee^ not only 

might the whole c<^imerce of that country bee^iaati^, but ahio 
tjbafc.-of the country on this side of Long Tlie ex¬ 

pense of stich a project to the two govenui^t^ tlte general 
thinks^would not exceed 10,000/. slerliug, as he conceives the 
king of Ashaniee \Vouhl supjdy a mimher of woikmch to curry 
wood, stones, and lime, of which there is an nbimdance in the 
nc'igltlxMrhood. -— 

.V . THR MGER. 

By tlie foHouniig evtrnct of a letter from India, it appears as 
if the Niger did not lose iisclf in the interior of Africa, as gciitv 
rail)' supposed: 

“ '.’Cdi Nor. tGI.'*. 


In my next I hope lo give you an accovnt of the discovciy 
of the mouth of the Niger^ certainly of some very hirg^ river 
in Afiica, of which the report given by the natives is, that, after 
sailing s/.r 7ittmihs upcm it, y^m-eome to c. jiart of the country 
where wluicf men are found, or resort. The mouth of this riyer 


insignificant, as is tin* ea^c with many large streams in India; 
even the Burrainpootcr, the Cianges, and the Ind;»s may he 
quoted trs.examples; hut my iuformaut entered it.iii bis 
aud.asceuded it about (iO nvijes, nod found the .stream increase 
ii\ magnitude-the turtlicr he advanced/' 

■ -$9'^ 


T -ri. 




antAtf n>:GtKEs in cohn’waij.. 

"The Work perfiirmed hy thirty-tlirce engintis^ft tht 

month of May'<yii^‘l^*nfding to Messrs, I.feai)s* Report for'that/ 
jh^nth, 20,Sfi^jOiO pounds <tf water, lifted one foot high witii 
fihiishH cbiftumed. > During the eame 

kme Wh was 49,555,244; 

hl5 cttj^i)ipl^i[|>c^ Ahraham5ff,917i3l2 pb^hd^ 

of coals. 




Steam Implosion. 7*"* 

By Messrs* Leans* Report for the month of June, the avemgt: 
v,ork of twenty-cif^ht engines was 20,884,336 pounds lifted one 
r*)ot high with each hu>hcl of coals ; and during the same month 
iVoolf’s engine at Wheal Vor lifted 43,161,819, and at Wheal 
Ahraham 51,476,482 poumls of water one foot high with each 
fnishel of coals coii:iumed. 


STTtAM EXHI.OSIOX. 

We have again to record an instance of culpable negligence 
followed by a most melancholy result, in thW^xplosion of a steam- 
boiler bv loading its safety-valve so as td^'prevent the possibility 
<if the steam escaping. The load on of the safety- 

valve was slipped to its outer extremity, to itself. We 

need only remark that the lever should never be such a length, 
or, vice versaf the weight so heavy as to occasion the least dan¬ 
ger vvhen placed furthest from the .|» other w'ords, no 

weight should , e^cr be used that can by «ny'accidental change 
prevent tl^e stea^Trom lifting the valve whenevei- it acquires a 
certain measurei^ower. • 

Extract nf aljeiierfromMarietra (UnitedStates),7, 

I SUL 


Hortiid Accidhxt,—W c b.ave a painful duty to perform, 
in recording an unparalleled scene of human misery and nnguiKh 
winch occurred on board the steam-l>oat Washington, iatelybliilt 
at Wheeling, (Va.) and eotnouinrlcd by Capt. Shreve. She 
-tarted from Wheeling on Momlay last, aiul arrived at this place 
on Tuesday evening folbnviug at about 7 o^eioek, and safely 
came to anchor opposite Point liartner, v.'hore she continued until 
WediiMday morning. The fires had been kindled and the boilers 
sufficiently hot, preparatory to her departure, when the anchor 
was weigh(?d and the ludm put to kn hoard, in order to wear her 


and place her in a position to start hot machinery; bnt having 
only one of her rudders sliijjpcd at the lime, its influence was not 
sufficient to have the <l€sirc<l edVet, and she shot over under the 
Vkgiuia shore, where it was found ejepedient to throw over the 
kedge at hf;r stern to effect it. 

This behtjif accamplished, tiie crew were then required to haul 
H flgiua on board, aj:idt vme nearly all collected on the quarter 
for that purfmte«. ,//^ unhap}n, fatal momeut^ the end of 
the cyllqcler .towards. th«'etern cxplode^l^^j^ tbrf^w the whole 
>ontepti of h^t wi^or ^>oug tiieui, and death and tortuie 
ip eygiy.jdireet^./ .T^ mate, wl others 

,n>an,.who;U9^lmiis^g,)^4y Wttwo, 

■'*' It VrP8 


•>(! 
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The whole town was alarmed by the explosion; every physi¬ 
cian^ with a number of the citizens, went immediately to their 
relief. On going on board, a melancholy and really horrible 
scene presented itself to yiexv —six or eight were nearly skinned 
from head to foot, and others slightly scalded, making, in tlie 
whole, seveuteenV^, In stripping off their clothes the skin pealed 
off with them td it^nsidcrable depth: added to this melancholy 
the ear of the pitying spectator was pierced by the screams 
and groans of the agi^zing sufferers, rendering the scene horri¬ 
ble beyond descriptit^^. 

The cause of this v^aucholy catastro))he may be accounted 
for,by the cybnde^^li^.having vent through the safety-valve, which 
was firmly stoppl^il^’^ the weight which hung on the lever having 
been unfortunately slipped to its extreme, without being noticed, 
and the length of tittoe i^Kicupied'in wearing before her uiachinery 
could be set in motion/ whereby the force of the steam would 
have been expentW—^these two causes imit^V confined the 
steam tilt the strength of the cylinder could contain 

it, and it gave way with the greatest violence. 1^1 " 

The st^am-boat was warped across the river and safely moored 
in deep water at Point Harmar, where it is probable she will 
stay several weeks, till her boiler can be repaired. 

As her cylinders were all on deck, the boat has received no 
material injury from the ex])losion. 

By this accident 19 people were wounded; 9 of thenv slightly, 
10 so severely that 6 are since dead, and one man U missing. 


M. Guvton de Morveau, the celebrated French chemist, died 
at Paris in January last. He was born at Dijon in 1737, and 
educated to the Frcncli bar: lie helJ the office of advocate ge- 
neralvto the parliament of Dijoqt twenty-two years. Having 
a turn for the sciences, and partjj^larly chemistry, Guyton de 
Morveau in 1776 founded a lectureship on chemistry, minera- 
logy, and materia medica, and gave the course himself for thir*'' 
teen years. Affer publishing his nomenclature he \vm invited 
to Paris,, made a mcml>er of the Institute. His most suc¬ 
cessful mscovery was that of fumigating infected plaices. 

1 


. X :. ;THK LATB rainy WBATflBh. „ . 

In Yorksl;^# aa appears by the subjoined letter,^ the effects of 
the late rame ty^ not considered as fikelv to l>e disostrous. 




We hayc Wduftta from.different parts* of thiss kiu^om; os 
w the, quantity of 

unysually heavy.. Tb^e has 
jibwcver a; ^greater q^ntity. » 
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usual at this season—the showers, though more frequent^ liave 
been less violent than in hot summers, and not a single thunder-* 
storm has passed over this city. The spriirg was unusually dry; 
down to the end of June tlie country was greatly in want of rain; 
and it was actually prwjed for in cliurcbes so lately as the 30th 
of June. Tile showers which have fallen during the present 
month have not exceeded the supply which thfecountry needed; 
nor have they yet iujuic<l the hay, except in some low grounds; 
but they have doubtless retarded the coow^ncement of the hay 
harvest, and even prevented any hay from^^ing got. We sub¬ 
join a statement, in inches and tenths o#'an inch, of the rain 
fallen during the three summer inoqthsJE^^he last six years. 
The account for July 1S16 is only taken to*fl^^6th inst. 



June, 

Juftf. ; ^ 

iXCHES. 

. JNCHES. 

INCUES. 1 

iMcnas&j 

TotuL 

1811.,.. 3*6 

2-0 

3^0 

8*0 

18^2..., 2-0 1 

37 

itSij 


a-6 

2-.5 

30 

^■1 

1814.... 0-6 

17 

1*4 

37 

1815.,.. 3-1 

1*4 

2-8 

7'3 

ISlti.... 1'4 

1*3 

1 2*0 

5*6 


fJST OF PAT^TS FOR NEW INVENTIONS, 

To Thomas Huxton, of the city of Dublin, esq,, fora lock 
tor fastening doors, gates, drawers, desks, trunks, boxes, port • 
manteaus, and other things retjuiring fastenings.—I4lh May, 
ISlf).—2 months. 

To Richard Francis Hawkins, of Woolwich, in the county of 
Kent, geut., for a method, plan, or principle by which a tunnel 
or archway may be constructed or effected imder the River 
Thames, or other rivers, for tki;i.passage of cattle, foot pa^sengeiv, 
and other purposes.—14th May.—(i months. 

To Daniel Wilson, of Usher Street, in the city of Dublin, che¬ 
mist, for certain improved apparatus to be emjdoyed in the di¬ 
stillation of animal, vegetahie, and mineral mUstancea, and in 
various otli|p^ processes,— Uth .May.—6 months* 

To William Simmons, <»f Wigan, in the county of Lanca*'tcr, 
WtiugrtiiStSNtter tv<‘chci of accounto, foe ceKmn itqprove- 

insuumeAmtawMu^^l^efaor tiwy 

ot can May.—S e U V 

^ ol Queen 

thoJogM apd and 

bayoiHiti| jlM 

To Philip Bromley, m ttii’ 

fof tthf hew method cf «pplyhi( Used'in 


• Ji., 
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processes of breu’hig, distilling, and sugar refining.—25th Ma,. 

— G months. 

To Cliristopher Dih!, of New Bond Street, esfp, for his iui- 
provement or improvements in the making mastic cement oi- 
cnnpositioii, and in the. mode of working and applying the san.t- 
to useful purpose|»\vvhich cement or composition he denominates 

Dihra Mastic.^—25th May.—15 months. 

To George Dodgson, of Shadwell, in tlie county of Middle¬ 
sex, pump and engi^^jppanufiiccurer, for a method of simplifying 
and improving thc^;'4<^trr,ciioii of extinguishing engines anti 
forcing pumps.-^27*tlfTOtty.--'2 montlvs. 

To Iwv, of Orange Court, Leicester Square, 

engineer, f*H ii^p^Vemints in or on the means of lighting the 
interior of otfifces, ihcutrcs, Imiidings, houses, or any place where 
light may he rcq(rtred^»7^27th 

To Robert Kemp, of tlie city oC and brass- 

founder, for impfoveuicnts iii the m^ing or^^tfacturing locks 
and keys.?—27th May,—2 moiitha* ‘'■ 

To^'Johu Heathcoate, of Loughborough, -iu the county of 
Leicester, laee-mannfacturer, fpr certidu improvements upon a 
machine or machinery already in use for making howeiy or frame¬ 
work knitted, commonly called stocking frame,—3Gth May.— 

15 months. 

To James Ransome, of Ipswich, in the county of Suffolk, 
ironmonger, for certain improvements on plouglis.—1st June.— 

0 mohthjf. 

To- William Shand, of Villiers Street, Strand, artificial limb* 
maker, for certain improvements in the construction’of artificial 
kgs and feet made of leather and wood, acting by a lever and 
tpiral spring.—Ist June.—2 iqonths. 

To John Foulerton, of Upjie^J^^ford Place, Russell Square, 

, for various improvements in t&^u-bnoys, can-buoys, nun- 
buoys, mooring^booys, and life-h^-s; which improvements aie 
applicable to other useful purposes.-^ 11 th June.—6 months. 

To Edhrard Light, of Foley Place, professor of music, for cer¬ 
tain‘ftftprovemehts on the instrument known by the name of the 
harp-Itwi which lie intends to denominate the British Lute 
Harp.^'-—I8th June.—G months. 

To John Bttnictt, of Bnstol, iron-founder, for hiirconvolving 
iron axletree, the r^uction of fftet^ion and ahiiind'-labour, 
by the apphcal^Mwheels of carriages of every' 
tkpi or© off whilst travclRng, cafilir 

labour. ^20% 
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MRTCOROLOGICAL JOURNAL KEPT AT BOSTON, 

LINCOLNSHIRE. 
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NXL On Sir H, Davy’s By Dr. Urb, M.D, 

Professor o/* Chemistry^ ^c. 

X 

Tp Afr. Tilloclu 

DjearSir, —Prrmit me tojoinniyvoiccjtothe decisive testi¬ 
monies already published, in favour of Sir D. safety-lamp. 

1 was lately present at several experimeiit^ 
spicuous view, its wonderful power of givi 
the explosion of %e*clarop, so often fata^ 
a visit which I paid, a few weeks -ago 
friend Richard Griffith esq. mining-engitii 
ciety^ requested my assistauce iu preparin’ 
experimental illustration? of Ui^ lampi for. I 
course of lectures on geology^ lamps were tried. The 

cage of one was farmed c^‘ir^-.wiVc, each mesh being I.-20th 
of an inch in BUge was of eopjwr-wire, its 

meshes were ei^h’ahout l-30th of an inch wide. A table witli 
raised edges, paiatfed so as to hold tvater, and a large gla*s re¬ 
ceiver of^s caoacity of a cubic foot and a jialf were provided: 
the wawVi'as aljjpht juv ifloh and* a half in depth. 

Things being ih’thts a glass syphon was introduced mi- 
dar the edge of the receiver, and the atmospherical air was sucked 
out till the w’ater rose u;itli}U;j-tp.a certain mark, corresponding 
to a known ratio of t-h® whole volume. A gasometer filled with 
tils compound cpRdnistiblc g^'^tahicd from acetate of potash 
by heat, was connected by pipe^ wijth a brass tube which 

was fixed tight in an a}}crto^.ni^^ through the table under the 
receiver, and ga? was into it, till the water was 

again displaced, 

Vaiious j>*'oportious of aly^qfid gaa were u vd in dhF*. *' A 
expenmeats. Whci the laTMmtb its bcuwed on, wi-, 
introduced into the iccei\WV|n^;dnlng elqven p.uts of atmo- 
^;)hencal an and one of cnihm eltod hydrogen, the flai ic t ii- 
Urged, but eontitincd moderate and ot a blue lambent fii pc rr- 
ancc. Wlien six paits of a>r and one of gas weic lu‘d, the 
flame was more vivid, filling the whole edge; and when the com¬ 
bustible gas cditstitnCed ^*5th of the wK^e> the flame of the 
wick was after theiftmp was introduced, 

but the goj^ with grest violetwe within the 

tcogc, and 
not communH 
’’<Wume*<il ipo 
At the M 
Irorasta fit 
mres^l^ 
counecC ^ 

%], 48^ 


dit^bctly red hot: yet the flame did 
the roeshei, m fliitd Ittftdie the large 
3 wtrfuh the leap envelope. 
I®* t<y ^ (iHtorte^ 

teajai^Kp»mmeh7f»^ to 
FSt wMtWtwikSpht tMnp bei^. 
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latter end of last May; to which I beg leave to subjoin siicli 
practical observations as have occurred to me on the subject. 

For the accuracy of the facts, the public will of course impli¬ 
citly depend upon the Report of the committee. For the de¬ 
ductions that are here drawn fiom them, 1 alone am answer¬ 
able. 

The first experiments that were tried, were to ascertain the 
friction of three differSMt axle-trees: 

A straight axletrej^M 

ColHngc’s paceut ^tktree, 

And an cpcletrefe belonging to Messrs. Bourne, mail-coach 
proprietors. 

These cxperhhetitS were tried with two-wheeled carriages, 
moved by weights and pulleys. The carriages were placed first 
upon a road of wood, afterwards upon one of iron, perfectly 
horizontal: the amount of the weight which put each of them 
in motion, was considered as the measure of the friction. 

The w^eight of the wheels of each caniage was deducted from 
the gross weight, because their,weight does not alFect the fric¬ 
tion of the axletree on which they turn. 

'fhe wcigiit of each cairiage, aftci this deduction was made^ 
was 7 cwt. ^qis. 231bs. that is 890 pounds avoirdupois; the 
V eight of the wlicels and axletree may be taken at a medium at 
2o0 pounds. 

On the 

uoodeu 10dd, On iron. 

The carriage on the straight axletree 

was drawn by.lOIbs.- 11 lbs. 

The carriage on the patent axletree, 

drawn by .ir>lbs.- 11 lb*. 

Ditto on hir. Bourne's axletree, drawn 

by .2 Mbs.- 1211)3. 

The differences that appeared in these experiments upon the 
wooden and iron roads, arose fioia iho position of the tire of the 
wiiecls, which caused the tiie to sink into, or adheie niore oi 
to the wooden road; the diffeicnee where running on the 
iron road was inconsideiable between the compared axletrces. 

The wheds of the two former carriages were common dished 
wheels; the latter with Mr. Bourne's axletree had wheels with 
spokes inclined in opposite directions, or, as they arc called, 
doubic-dhihed wheels*. To estimate the power necessary to 

overcome 

e Whole wheels are so dUbed or splayed, ns to throw the sole of d\e 
wheel, Ds it setii epoi) the ground, beyond the !mc lor fall pcrpondicoUriy 
frqm the end ef tlte arm of the axletree to the ^•rfMind, tlio not of the fiav#* 
will pinch the glider part ef arm of the axktrec near tlic hncli-pin, and 

' aiii 
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overcome the friction of these axletrees, when compared with 
the power necessary to draw the wliolc load upon a common 
rand, the effort of the horses must be stated as being equal to 
some given weight acting with a given velocity. Each horse 
drawing a mail-coach at the rate of seven English miles per houi, 
upon an ordinary road, nmy be considered as exeitiag a power 
equal to one hundred pounds. Sometimes a horse exerts nearly 
three times this power, and sometimes, on good roads, much 
less; but, perhaji^, one hundred pounds may be taken as an 
average*. 

We may fairly state, that as eleven pdunda were necessary to 
overcome the friction of the arms of the axletrge, when tlie car¬ 
riage was loaded with 890 pounds, if the arms of the axletrec 
were loaded as in a mail-coach, with someth!^ more than four 
thousand pounds, it would require fifty pounds to overcome the 
friction of the axles; for the power of four horses dniwin^;* a 
mail-coach on ordinary level roads, may be estimated at four 
hundred pounds, one-eighth of vidiich, viz. fifty pounds, may be 
considered as the resistance occasioned by the friction of the 
axletrees. t 

f f 

Creeping. 

In most carriages the arms of the axletrees arc bent a little 
downwards, so that the wheels are four or five inches furtl’.cr 
asunder above than below. Resides this, in some carriages the 
arms of tiie axletrees are hont forwards, so that the wltccls aie 
neaier together before than hehind. 

To determine the effect of this construction, which by work¬ 
men is called the creep of the wheel, the following experiment 
was tried: 

A two-whccicd carriage, with the axletrec bent downwards in 
the common manner, was drawn on iron t)y I41bs.; on wood by 
14|. Wlien the wiiecls were 41 inches nearer together at the 
front than behind, it lequiiod to draw the same carriage on 
wood 26 lbs. and on iron 20 Ihs. Hence it appears that it i^ of 
great consequence in the formation of a carriage witli bent aslo- 
trees, to secure the axletrees in their proper situation, and to 

win pinch the upper part of the arm of the atlcirce nr:ir ifs shonldvr, 
Doubte-dished v^iieeU are not liable to this dcfict. 'Lhc^aio )’U)t of i- 
Huoub frictio^thpt arisen from the circumstance here nllu to, may be 
calculated by any mechatuc, in any ghen positiou of tiio wheel, iiri&mg 
from the obliquity of the road, or from its sinkinis into holes. 

* A variety uf opinions upon tins suiiject are held by ddferent authors, 
and by different pracUcal mechanics. As to the conckb^Oos tihir h I utean 
to draw, it rs of little couscquence whether the force <ii^(borsr m drawuz^ 
a (uunage be estimated higher or lower than what I IntlfTwamcd. 

•' , F3,^,, prevent 
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prevent tlieni from beinf^ forced out of their proper direction by. 
the effort of the spriiijjs, or the giving way of any part of the 
work, whicli fastens the axlctrces to the carriage. 

The apparatus with which the following experiments were 
tried, is fiiily described in the annexed Report. 15y the liberal 
.sup})ly of jticn from the commissariat, I was enabled to carry on 
the cxperiunuits with facility. 

Part of the weight in the following experiments on two- 
whecied carriages wiw sustained by the guide-pole; the (|uantity 
of this weight wd^^t^ritiined from time to lime by a steelyard. 
It seldom varied; ,bu^'to ascertain the ratio of any inaccuracy 
which might this circumstance, when the carriage 

was loaded with.'4^&^undr^ and three quarters, and when 
twenty pounds ,WiH^pfeced on the gtiide-pole, it ref|uired four¬ 
teen pounds toVlraw it. When forty pounds were placed upon 
it, it rerpiired fourteen pounds and a half to draw it. 

Tliere could O'?*; liavc been' a difTcrence (»f more than three 
or four j)ounds in the weight upon the pole in any of these three 
experiments, w’hicb could nota&ct the draft to the amount of 
nriore than two ounces. w 


Of the Effects of Springs on two-wheeled Carriages. 

Two carriages of similar construction, except that one luul 
no springs, and that the other had grasshopper springs, were 
compared. 

evt, (/rg. lh$. 


The carriage without springs weighed .. 3 10 

Ditto, with springs .3 2 7 

To the carriage with sj)rings, was added 4 3 21 

Making in the whole . B 2 0 

The carriage without springs weighed •• 3 10 

And carried a weight of. 2 17 

Makin.g in the whole .■. .. .'5 2 7 


It appears that the carriage with the springs carried 2cwt. 
oqr.s. .2; lbs. more than the carriage without springs, yet on trial 
it rather preceded the other. 

The same carriages were again compared, subadtiiting elliptic 
for grasshopper springs; 2*|rs. 7 lbs. were addi^^the carriage 
without -^pringsi to it?nke up tlie additional weight of the elliptic 
springs, and the springs being preventc^from aethig by blocks, ‘ 
the two carriages.kept together, 

The springs being, permitted to act, there was added to 
ciuriage witfi springi^: 2cwt. Iqr, Tbev then kept tpgcther, 

Then 
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Then 2 (irs, being atIfJetl to the carriage with springs, it preceded 
the other carriage, the elliptic springs being thus brought inure 
perfectly into play. 

The gro^s weiglits of each carriage, when reduced to pounds, 
were nearly as follows:—The carriage with springs 1008lbs. 
The carriage without springs 028 lbs. From these experiments 
it appears, that in the first place there was but little diifcrcnce 
between elliptic and grasshopper springs, except what arose from 
the difference of their weiglit; and in the next place it appear.!, 
that the gross difteionce of weight carrie^^fey tfce carriages, v.itli 
and without springs, was nearly as 19 to 0* 

Ilut to show the exact advantage of spring in th«‘so experi¬ 
ments, the weight of the wheels and axli^^s^ nf both cairiage? 
must be deducted from the gross weight^^CT^e the wheels cnid 
axletrees were moved iiidejiendently of the sjirmgs, only the 
weight incumbent on the axletree and wheels being liable to the 
effect of the springs. The medium weight of the wli-?els and 
axletrees of each of these carriages wasi nearly 250 lbs. w'hich 
being deducted from the gross weijghts of each carriap.e, leaves' 
758lbs. for the one, and 878iSb. tor the other; the juoportion 
being nearly I to 2. 

Comparison of woolen with steel Springs, 

(•«/•*. yr^. iM. 

A carriage with wooden springs, carrying .. 8 3 0 

Ditto without springs .2 *2 7 

To ea'!h of these must be added the weiglit of the carriage, 
after deducting the weight of the wheels and axletrees, viz.,115Ibs. 

Making the carriage with wooden springs .. .. 502lbs. 

That without springs .‘I821bs. 

Nearly in the proportion of 3 to 4 ; and in this state the car¬ 
riages kept together when moving tvith a velocity supposed to 
he about five miles an hour. 

At the slow rate at which a horse draws a loaded cart, the 
carriage with wooden springs carricd‘3cwt. 2 qrs. Olbs. being 
one quarter less than when moving at a (juteker rate. 

Hence it is apparent that the steel sjnings had some advan¬ 
tage over the wooden springs, and that when t!ic force of a imm 
was employed to draw a carriage with and without springs, the 
advantage was hot only seen but felt. 

. Experiments upon four-wheeled CarrtageSy with and without 

Springs, 

Two four wheeled carriages, as nearly similar as might be, 
were placed upon the wooden platform^ They^W^e constructed 
in such a mahnef, that the load on either of them might be 
placed within eighteen inches, of the grouhd^ or raised to the 

* ^^'4. height 
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height of three feet and a half, or even eight feet above tlie 
road. 

The distance between the fore and hinder axletrees in these 
carriages was nine feet nine inches* 

These carriages were so made that either of them could bo 
shortened, so as to bring the hind and fore axletree within six 
feet of eacii other. They were also so framed as to be stiff and 
strong ill every direetioU. Of these two carriages one had the 


springs allowed to p^y, the other had not. 

^ cict, ^rs, Ih. 

The first was lo^^edTwth.8 0 0 

Which, added to^t^vreight of the carriage, made 17 0 0 

The other , . ..6 0 0 

Which, added to-^tp^Weight of the carriage, made 15 0 0 


Both were connected with the peirameter, and the carriage 
with springs, carrying the eight hundred weight, preceded the 
other. To show that these carriages were similar to each other, 
the springs of the former carriage were now prevented from 
acting, and the carriage w*as' loaded with 6 cwt. 

The springs of the other car^ge were then allowed to play, 
and the carriage was londetl with 8cvvt.; when the carriage pre¬ 
ceded in the same manner as the first had done. 

The springs of both carriages were then made free, and the 
axles of one of them brought within six feet of each other ^ the 
other remaining at nifie feet nine hickes asunder. The weight 
of both was brought to an equality, and both were loaded at 
loilo?n. 


lb. 

0 

0 


cwt. qr^, lb. 

The carriage with the short perch was loaded with 6 0 0 
The other with the long perch was loaded with •. 5 2 0 

When put in motion they kept together. 

The load in the short perch carriage was then placed at the top. 
They both kept together. 

The springs of both were tbih prevented from acting. 

cwt, qrs. 

The short carriage had a load at top, • • • • 6 0 

The long carried, loaded at bottom, •. ..53 

The long carriage rather preceded. 

These experiments were not performed under.f^oiirablo cir¬ 
cumstances, Oe the position of the hinder one of tl^ 

carriages had^ti^n accidentally dersmgcclj but, t&g leave here 
to report the mblCbf experiments whi^ ha4 been repeatedly 
uied^th great, ^arf at my own bouse* y 

with' the wheels at equal distances, ap'd 
tl^^migs, prevrated; |ram acting; one loaded at tbp^ Other 
atwtom* ^ , 

^ Tho 
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The carriage loaded at lotifm carried 1579 lbs. 

The carriage loaded at top carried 1505 lb«. 

Both carriages were then tried with tlie springs in action j hnl 
nO difTerence appeared. 

From all tliis I conclude, as far as my experience goes, that, 
rmterk parilvsy there is very little difference in draft between 
long and short, and between high and low carriages. 

It may be remarked, that tlie advantage of springs did iiol 
appear to be so great in those four-wheel^ carriers as in the 
experiments on two-wheclcd carriages, wb^ f have formerly 
mentioned. This arose from the weighf in the four-whceleti 
carriages not being heavy enough to bend thc'eiliptic springs, 
upon which they were supported, witJi sufficie?lt^,facility*. 

Ckmparison of Roads, 

Two roads were formed, one of loose gravel, the other of 
broken stone. 

Tile cjirriages without springs were drawn by horses attached 
to the peiranieter, one running on the loose gravel, the other on 
(he broken stone; the former havi^ an additional load of seven 
imndred weiglit. 

The second carriage running on ■broken stone, carrying four 
Imndred weight, besides the weight of the carriage, wheels. See, 
They kept nearly together. 

The same carriages were made to run, one on the broken 
stone, the other on the wfell made pavement of the court. 

The carriage on the broken stone carried ,, .. 5 cvt. 

The ditto on tlie pavement carried.IJcwt. 

The latter preceded the carriage running on the broken stone. 

The differeiice between pavement and a road of broken stones, 
in this experiment, however enormous it may appear, corre¬ 
sponds with others which I have repeatedly tp^. If, however, 
the stones are broken sufficiently not larger than an inch 
and half diameter, they will oppose no very great obstruction to 
the motion, either of a horse or of a carriage. 

It is therefore of great consequence, in making a road, to have 
the stones broken small; and this may be effected by purchasing 
broken stones by measure, and not by weight. For workmen 
may be soon convineed, by the evidence of their senses, that it 
is fot their interest to break stones small, when they are paid 
for them by measure, as the additional labour which Is necessary 

* It «»iis not tliought expedHt to try the patiencfi'of .the spectators ly 
a reiteration of expergneots, which required considerable'time for each 
'■ipeddoo. TndM^jf exp^iisents of this sort require' lupra tune and a 
greater to mioiitis thau are suitable to a public exhiHtioji. 

for 
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U)r ihc purpo'^e is amply paid for by the increase of bulk that is 
thuH obtained. This 1 have found to be the case upon the mail- 
coach road between Edgeworthstown and Longford. Over eight 
miles of this road I have l;eeti for some years supervisor, and 
during that time I have had no reason to complain of the size 
to which the/Workmen break the stones with which it is re¬ 
paired. 

In the Report o(.thc committee, a machine which I have con¬ 
trived for givit^g;^iBCcurate section of a road is alluded to. 

It consifits w deal, twenty-one feet long, three inches 

wide, and deep. On the top of this rail a frame of 

wood, eighte^lp^es long, slides freely ; one of the perpendi¬ 
cular sides is covered with paper. 

An arm of woody eighteen inches long, two inches wide, and 
an inch thick, is connected with the side of this sliding frame, 
by means of a common wood screw, upon which this rod turns 
freely at one end, as uj>on a centre. Near the other end of the 
rod a piece of 6ne black lead or pencil moves liotizoutally, in a 
small pencil case, in v/hich it^is urged forwwd by a slender spiral 
spring. This long rail is to be laid on any road, the section of 
which is recpiircd. The moveable frame, which slicks upUn the 
rail as it is moved forward by the hand, permits that end of t!ie 
moveable ro<l that carries the pencil, to lie upon the ground; 
where, as the frame advances, it rises over every obstacle, and 
sinks into eveiy liollmv in the road, in the same manner as the 
wheel of a carriage rises and sinks; the black-lead at the same 
time marking the rise and fall of the rod upon the paper, as the 
frame advances. 

Besides this contrivance, a similar machine has been employed, 
for the purpose of delineating the path which that part of a 
carriage which istipon springs describes • and at the same time, 
the path which theaxletree which is not upmi springs describes. 

A slip of paper several yfip'ds long, and hve inches broad, was 
attached to one of the vertical sides of the guide-rkil, whicli is 
hve inches 4fcp, and is in the middle of the platform A per- 
, pcndicular nk) was iastened to the axletree of the carriage, so 
as to rise a»d fall with the motion of the axletreC, as the wheels 
M'cnt overrany obstacle, of sunk into any hojlpw. A black-lead 
pencil, priced by ,a slender spiral at the 

bottom as to,«wrk its pTOg^y^h,^;|ts undula¬ 

tions, upoEt^^^^a^r. A ^inilaf Fc^ 


the cmrrki^ which bo<i^ was 




rod wbs 


furbished; dn/^^:tQanner with a moveabfer^{#^f,/^hich de* 

of that;'^il3r tbb cai%i^e 

' ^blch' ^ rKflt tK/v rtf>v\/41a t’kMVA /tlitMi 


that, as the pencils clbS9 

other> 
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other, the curves and inequalities of thebe two paths weie a^cu- 
lately delineated, and could be examined and compaicd jg,. 
^ire. 

By means of those contrivances various problems, iclative to 
the motion of carriages and the cflFect of sjirings, may be resolved 
dt leisure, which could not, by any other means that 1 am at - 
qaainted with, bo subjected to accurate investigation. 

Upon the whole, 1 beg leave to obseive, that the chief thinii 
to he attended to is, without any compaiisoh^ the goodnc*-'3 lu 
the road. 

That the difference in length and Iieight of carriages, within 
mod ate limits, does not much affect the draft of carriages. 

I'lirti carriages may therefore, except where; they are obliged 
to tuiii in narrow streets, be of such a length as to permit tin* 
foremost wheels to lock round, without touching the body of tiu 
carriage. 

That by lowering the centre of gravity of carriages, by placii\i^ 
the luggage at the bottom of the carriage, the draft is not im¬ 
peded, whilst great atiditioual seemity Is necessarily obtained. 

That no very great saving of draft can be expected from the 
dlffeicnt foiins of axlotiecs. 

That every means of saving absolute weight, in the construc- 
Uon of a f ani.ige, should he iidoptod. This caution wilfbe at¬ 
tended to by every person who consideis, that in going up a hill, 
the ascent of which is one foot in twentv, the horses that draw 
the carnage must exert a foice ei^ua! to one-twentieth part ol 
the weight of the caniage and cf its load, which, in a common 
stage-coach, is often equal to two hundredweight, and so in 
proportion to tlie acclivity of any hill. 

That the application of springs to carriages, either for carrs’ing 
burdens or for pleaMue, tends not only to the ease of the tia- 
vcUer, to the safety of goods that are carried, to the preservation 
of the roads, and to the duration o&i'carriages themselves, but 
that they also materially facilitate their draft. 

That the form of those springs, provided they are properly 
clastic, is of no groat cuu&e(j\icncc. By properly elastic, 1 mean 
adapted to the medium weight with which it is proposed to loud 
them: for where the ^firings arc strong, and the carriage not 
sufficiently load^, much of the advantage of springs is found to 
be wa^iting. ^ 

It is therefore much to be wished, that some means jraay be ob¬ 
tained of proportioning the pliability of the springs to IhedifFerent 
weights with which they maybe loaded at different times. Who¬ 
ever has travelled aktaa in a mml-coach has felt wbat I al¬ 
lude to. 


And 
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And lastly* that wooden springs may be advantageously ap* 
plied to common caits. 

I have employed them in four oue-horsc carts, that have been 
in daily use, for nearly ^ur years* These carts are usually loaded 
with fourteen hundred weight, and are much employed car¬ 
ry ing stones for the repair of roads. 

1 iiave tried straight and elliptic springs, and have employed 
both sorts sueceis^y. 

A piece of ooiMon tough i^h, five inches and a half deep in 
the middle, deep at each end, and three inches broad, 

mounted otSfffiHilkachles at one end, and with linKing plates at 
the other, ia wjt^^and durable. 

The iron'Mfl^cv Uto shackles may last for mauy years. The 
wooden apd^Vnay he Renewed at any time fot about ten shil¬ 
lings ; and I am sjam satkhed that these spiings win soon be in 
common use amoag comtoou carriers, 

1 have the hof)ot|r to be, gentlemen, 

, Yimr obliged mid obedient 

Rich. L. EmwouTH. 


XXill. Report of the Committee of Natural Philosophy^ ap¬ 
pointed by DuUm Society^ on the Experiments upon 
fVheel-carriageSj made by Mr. Edgeworth, on the 28/A 
of May 1816. and succeeding Days^ at the Dublin Society* s 
flauset Kildare^street. 

Dk . Litton having kindly undertaken, at the request of this 
committee, to take notes toi them of the Experhneuts on Wheel- 
carriages, 

Your committee proceeded to form a Report thereon j but Mr. 
Edgeworth having favoured them with some observations on 
these experiments, yoftr committee were of opinion that sucli 
comments, with a statement of the experiments, iq conformity 
with the notes of Dr. Litton, would answer the t^ject of the 
Society better tlien a mcie Report by the committee } they tlicre- 
fore beg leave to lay the statement and the comments before the 
Society. 

The apparatus employed in thesee^rimeqtswai as follows: 
A pulley #evcn feet in diameter, mountid^dowtVtEtirri^ which 
can be drawn fonvatd by men or horses* a small 

centre, and been executed wit^t yuch^tteisj^A as tc have 
neaily the ae^uracy of a balance. Mr. Edgchr^l^'^'h^ given 
the name of parameter to this machine, ¥b ffewwtoe the 
(iictiou Arising feom' the motion of its axis, t^^temling of 
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the rope which goes round it, the whole machine was so raised 
as to place the wheel in a vertical situation, and one hundred 
weight being suspended at each end of a rope that went round 
this pulley, their equipoise was overcome by placing half a pound 
on either one side or the other. 

To compare the draft of twd carriages by means of this wheel, 
one end of a rope passing round it must be fastened to one car¬ 
riage, and the other end to another; if, then, fcliepeirameter he 
drawn forward, the carriage which moves thp easiebt will get 
before the other, and by adding weights to thftfcwhicb gets fore¬ 
most, until both proceed together, the weig^"thft» added be¬ 
comes a measure of the advantage in the conelhio^n of one of 
these carriages over the other^ or of the road^pM which they 
move. It must be observed, that the draft of carriages thus 
compared, is not to be determined by one of them preceding the 
other, but by the weight which produces On emalittf of draft. 

Two parallel roads, or trackways of deal plank, were laid so 

to be level in every direction; all the carriages used in tiiese 
experiments were guided upon the roads by a guide-rail placed 
between the planks. The pole of each carriage was provided 
with brass rollers, vhich ran on each side of the guide-rail to 
present the friction, and uncertainty of flaunclies, and guide the 
carriage when drawn forward. 

To overcome the vif inertxte of the carriages before they were 
brought into competition, a detent was applied to the peiramc- 
ter, so as to prevent it from revolving till the carriages bad ad¬ 
vanced some yards. Pieces of wood, li\e-eighthb of an inch in 
height, were nailed upon ehdi of these trn^kways, to represent 
the mean inequalities of a road, which had been ascertained hy 
Mr. Edgeworth, by a contrivance of his invention, to be equal 
to that heiglit. 

Comparison of Axletrees by means of (he Peiramrfer, 

A carriage with n straight axlctree, greased with anti-attriti*ni 
compobiition, was compared with a carriage having Collingc's 
patent axlelrec, eacli weighing 3 cwt, 3 qrs. 7 lbs* 

enf, y-?. 

The straiglu axlctree was loaded with «« 3 ; 0 

Collinge's with * .3:2 

When drawn forward on the toiooth plank road, by the pelra- 
meter, they kept tpgether. 

Comparison ^ Axlpirees by means of a fixed Pulley, 

A carriage of equ|^ mounted ou wheah, of Messrs. 

Ihmnie,, was c^par^ with the two former; each was loaded 
with 6 cwt. * " 

Oil 
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On the On the 
wooden road, iron road, 

A carria^ with straicht axletree, wasi ^aiu t. im 
■ draw^y .. .. 

patent axletree, •• 15ib». — It lbs. 

Ditto, Messrs. Bournes’axletrce 2nbs. —-,13Jbs. 
N. B. Messrs. Bournes’ wheels were of the kind called double- 
dished* 


Comparison of the Modes of Greasing, 

The patent a^'ltraight axletrees being brought to an equality 
of draughty whe^' drawn forward by the peiraineter^ and grease 
b(;.'ing bubsti^j^M for anti-attrition composition on the straight 
rdetree^ the though loaded with two quarters of a hun¬ 

dred more) preceded the straight. 

Your committee ^udt vouch for the accuracy of this cxperl- 

inent) on accoxnrt of thir^^liessure of the crowd. 

» 

On the Effect of hen&ig the Arm of the Axle downwards, 
so as to produtis what is termed a Creep, 

A two-wheeled carriage with the axle bent downwards, wa« 
drawn on iron by 141ba«; on wood by 14 lbs. or 14 
The axle of this carriage was so altered as that the horizontal 
e ither in front was four inches and a half, and the |>oiuts of the 
.^.vcumference, of the wheels in front, nearest to each other, 
\^ere six inches above the road. The carnage was then just 
drawn on wood by 26lbs.; on iron by 20lbs. 

On the Effects^ Springs on T^vwheeled Con'iages, 

Two carriages of equal weight and similar construction, were 
tried by the peirameter, one having grasshopper springs, the 
other without springs; that with springs carrying S cwt. 2 qr^. 
preceded tl>e one without springs, carrying 4 cwt. 2qTS. 7 lbs. 

The same carriages were again compared, substituting elliptic 
for grasshopper springs $ 2 qrs. 7 lbs. l^ing added to the carriage 
without springs) when the springs were prevented trom actings 
the carriages kept together; the springs being }>ermHted to act, 
there were added to the carriage with (Springs, 2 cwt*. iqr.--<*>tbey 
then kept togeriter; on 2 <|rs. being aoded to the carriage with 
vpiiiigs, it preceded; the springs beiii^ by^this brought more 
perfectly into pday. ^ 

Comparison of umden with steet Springs, 

evt. grt. Us, 

A carriage with wooden springs, carrying •» 3 ; 3 ; 0 

A carriage without springs *.. 2 : 2 s 7 

were 
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were of equal draft, moving at a quick rate. At a slower ratr* 
judged to be about 2\ miles an hour; the wooden springs car¬ 
ried 3 cwt, 2 qrs —being 1 qr. less. 

The Efficacy of Springs in aiding Animal Exertion, 

A man drew, with his utmost exertion, a two-wJieeled car¬ 
riage with wooden springs blocked, which was loaded witli 2 cwt. 
a given space in nine seconds;—I cwt. 2qrs, were added and 
the springs permitted to playj—with a similar exertion, he drew 
it over the same space in 8f seconds. 

N. B* It is to be observed, that in all thes^ experiments the 
load on the guide-rail was made aa nearly the aa^e us could 
judged by lifting; but in order to ascertain h^far a difference 
in tliis respect might affect the results, the folioWitig experiment 
Wiis made.—In a carriage having the entire, load 9cwt. 2(jrs. 
7 Ihs. the weight on the guide-rail ws 40tbs.;. the carriage was 
just put in motion by a weight passii>g over a pulley of \4l lbs. 
when the load on the gnide-rail was only 20 lbs. the carriage 
was put in motion by 14 lbs. 

On Fotir-ndieeled-Carriages, 

Two four-wheeled carriages, as nearly similar as possible, were 
placed on the wooden platform- Tliey w’ere constructed in such 
a manner that the load on cither of them might be placed within 
eighteen inches of the ground, or raised to the height of three 
feet and a half, or even eight feet above the road. The distance 
between the tore and liind a^lctrees in tlicse carriages, was nine 
f eet nine inches, and they wreso made, tlMf each of them could 
he shortened so as to bring the fore and liind axletrees within 
.‘ ix feet of each other. Of these trvo carriages, one had the 
springs allowed to play, the other not. . The first was loaded 
with 8 cwt, the other with G cwt. Both were connected with 
the peirameter, and the carriage with springs carrying the 8 cwt. 
preceded the other. 

Tlie afwijigs <»f the former carriage were prevented from act¬ 
ing, and the t?arriage loaded with 6 cwk ; the springs of the 
other carriage were made free, and it was loaded with 8 cwt.; 
when this carriage preceded. This experirfiont proved tliat the 
di-aft of the^ carriagesjwas the same. 

ITie spri^ of 'both .carti^es w'ere then made free, and the 
axles of them aucrfeet of each other; 

those of UiVoth^ ^rf^'remaining at nine feet nine inches 
Hsumler; The we^ht of Wth was brought to aa equality, and 
Mh were loaded at 'biortofe^ 
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cut qts 

The carriage with the short perch woo loaded with 6 : 0 
That with th*e long pel eh with • •• •• o : 0 

When put in motion they kept together* 

The load in the short perch cauiage was placed at 
the top. They both kept together. 

The springs of both were then prevented from acting. 

The shoit carriage had a 1^ at top of •. . • 6:0 

The long carnage was loaded at bottom with •. 5:6 

The long carri^e rather preceded. 


Comparison Roads* 

Two roads wet* Iwmed, one of gravel, the other of broket 
stones; two esn^ages Without sprmgs weie connected with the 
peirameter, one en gravel, the other on stones; the 

former having a load of 7 cwt. the other of 4 cwt.; they kep» 
nearly together. 

The same canlages were made to lun, one on the bioken 
stones, the other on coarse pavement: 

The former had a load of 
The latter 


• • 


• • 


»• 


• a 


a • 


a * 


5 cwt. 
17 cwt. 


a • 


* . 


• • 


a a 


• « 


• • 


1 cwt. 
lOcwt. 


The latter preceded* 
lu another experiment, 

The 1st had a load of 
The 2d of 

They kept together. 

Experiments were also tried in order to ascertain the advan- 
of covering the stones with straw, but lutle advantage 
seemed to result. ^ 

Your committee cannot close this Ucpoitwithout rctuinin!* 
their sincere thanks to {)r, LitUiu, tlic zeal dnd intelhgeiu 
with which he aUend<:d and reported these experiments; and 
.tso their perfect apprdiatiou of the unwearied attention anr« 
^klU with which Mi^. William Edgcwoith conducted tke detail 

R. B. its&Ah. 

TROMAS 

F. 


\X1X. On the Anatomy of Vegetaldes: intended to^suMtate 
many important Truths in PhytoU ^*, MrSn 
luUKT^QH. > r 

^ ToWr.TU^k* 

* XJaving now cOffHf^ted thp fo^datim of ve^iibte 

eVI shall hope to atfiiyytieflhorc t<egular teri# of 
rrected from many m^manossj doubt and aatonishmenf which 

^ * (often 
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(f ftcn wlnlo loarning) were too apt to disorder the elcarnoss and 
. o’lrisciicss of the picture, frptjuently has the whole now 
been rniowed; m) coutinMaih have 1 gone over the same ) early 
anuugerrent^ that I can with more perfect peispicuity, and I 
hope ceitoinry^ show the manner in which plants arc foimed; 
the niechairs'n they po*-sess; the impossibility of their being at 
itli ; &UOW the ijowcr which food has on plants^ the 

\aiiety of .ilteratio’ib it will produce in their appearance, and 
how ti*ulv each change is adapted to the situation, soil, ruul 
aspect foi which it was made. 

Hut hefoic‘ 1 c'omniciice this account, I owe to my*^clf iiiul to 
the public, to show the manner in which whole stuthts ha\e 
been ipgiilated—that they maybe proper wdees of the cicdiC 
due to inc, w'hethiT I deserve the copfidcnw^ I have ventured to 
ciiiiiii, sim e inj otteiing is, 1 undefstaud,rtiooght co be a‘\stoiu; 
instead of that w hieh it really is, an exact and ui altbred daily copy 
of w !u’t Nutme truly piosents each year in the tnieriittof o plenty 
un<l which any person poNsessing a common microftcope may 
see, provided thej will follow the picture as I have done, by 
L duiltj tftueio of the increase of the inteiior of each vegetable, 
fiom the hist of Its comuiencoment to jU decay.—In explaining 
tbe manner in which I have folloiVCd the study tor the last six¬ 
teen leais, I may w ithout exaggeration say, that I believe no 
one has ever dissected or w'atehcd plants with the unwcaiied 
diligence and patience that I have 5 taking up a fresh plant of the 
same kind eveiy three days foi nearly four years follow'ing, watch¬ 
ing the interior picture, m)d puisuing each irtiredii^U from its 
first fouiiation to its perfH'tion, and J*^;jpee to its dtstruetion. 
Cominced that a plant only to be wdl known by th*" jiro- 
gresslve pietiue, I (bosidos^allotberj^is^ctions) subuntted to 
and have gained more knowledge^ ahd .’profited more, bj this 
method, ^Jthatt by any other pievioualy tried. I have been re¬ 
peatedly toJd that my dissections are admirable, hut that my 
sy&tChiiJ oat admissible. I have no sy«tem„ I think 1 may veii- 
ture t3^ that anv one who should see the natural specimens 
1 could would be convinced in a moment, because they 

exp^mn tltemsclves. I low is it possible that the sjjcciracns can be 
tine, and yet the facts they elucidate, and bring 0 light, palse ? 
I have witlf tbe greutcat caro avoided forming any 
that whidh(>tke^'di 99 ectfoda themselvea plainly esEublish. To 
prove thisy I ^hEtU bring* a? an example the seeds formed ui 
rfie roots/* and mentie^^W dUfe^t specimens, and ghe tl e 
• drawmgs as tlmy natul^E appw in thcr tree, and ns I took 
lhaih; and ask my trader other explanation can be 

of snebta of plain fhdts ?^b^Sap^einbcr 16^0, laying 
open tbe whole root of a beeclu {disuovcied a t|uantirv 

Vol, 48. No, 220. Auguit 1816^ ^ 'd' 
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of powder forming in the extremities of the side-roots« (Plate I» 
fig. 1.) Continuing to open a fresh tree as the season advanced, 
and fdlowing up the ingredient in the interior, 1 saw that 
powder soon coagulate and form into balls, which, iucreasiujj; by 
degrees, moved in a few weehs through the root in every dp:ee- 
tion, till they all centred in the different vessels of the aBmtjoum 
(^8- a^id then mounted in a slow movement, tied tog^^ahy 
a slight thread of tho^ine of Irfie. Continuing mv exato^^a^n,. 
I suddenly discovered tliat the balls had'left the albuniuto O^lin- 
der,and were collected around diffeieut buds at the extienutvof 
the last year’s shoot (Eg, 3)« la my next specimens { saw t^ut 
the balls were entk^y left to themselves, while all the buc^ were 
in the very act of liWnning up into the new shoot, fn the fol¬ 
lowing specimen they were regularly fixed there, the shoot 
being just formed by ffle fresh flow of the sap, at)d completed 
by this process. The nevt appearance showed the balls effect¬ 
ing at toe bottom of the new shoot, aggregated into the figuie- 
of a mulberry (fig, 4). 1 pow redoubled uiy attention, impatient 
to see what would follow; when 1 found that a vessel had been 
formed (whffejthe balls were collectiiig),and had dipped into each 
separate bud (0,0,0). The next process was the running in of 
the balls into uis vessel (see MM), when so many w ere vegulai l\ 
dropped into efth perlwp, drawn in by degrees by means of 
the Hne of Itle which tied aU the balls together (fig. 5). As soon 
as the balls entered the seed-vessel, a part surrounded them and 
seemed to fig them in their appropriate places, and the seed- 
vessel closed; but on cutting it open several times ud^in the 
next fortnight, no fur|hc;r change had taken place; but a very 
great alteration }k the fiower, Which bad gained its calyx and pe- 
dtmcles. In less than a fertn^ht more the flower was sufficientU 
advanced to commence,^ frttetification of the seedsjt atid tlie 
Tine of life pasein| through each ball, a figure began to 
ceived in the inte^ H^ne^seed ), which was undtdt^hei^thr 
embryo of the plants And the following specimen most 

plainly, that tiiosei very balls, formed at the extremi the 
side-roots, running through the middle root to ffte aSM^aum, 
and fixed in the seed-vessel, were really the AcfWt 
since the progressive picturesfinished by the growth m the Mi- 
hryo in the ball. ^ ^ 

Is this a system ? or, Is it not rather 'wie exact ce 
mterior progress of a plant, in which neithfr theiaiM||ipP^ 9or 
even the reason of the dissector has au^^io^dst^ f Mb^fy, 
1 tbink, followed my copy ; my spectW^^Uft exactly absqv ^ 
fierent fneturea I ha«€^p]aiim. Kow then caa^lli^ be 
and ffto explaaation fa^^^ since they are reg^ly traced to the 
fhxctification of the tc^j Awd how can they be noiun«bineQt, 

since 
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since we follow till the embryo grows within^ and till the seed 
puts on all its outward cover? Between the commencement of 
this picture and the completion^ above twelve specimens are 
drawn and exhibited, showing them in each different state. How 
can any one forge all these, and make them exactly agree with 
ike plants And if they are acknowledged to be true, how can 
such plain facts be otherwise explained ? I have given this exam¬ 
ple, merely to show the manner in which 1 study: it is as nearly 
that adopted in chemistry as possible; since in botany you fol¬ 
low with your eye the object from state to state while Rowing, 
and must therefore perfectly understand the manner of its com- 
])Osition j while in chemistry the matter is itedibaiposed and re¬ 
composed again. Both means can ddmlt of true facts only, and 
each that ! wish to establish will be given with equal clearness 
and picctsion. The following proposiUonS I shc^ first cleaily 
explain, as they arc absolutely necessary to the obtaining a 
thorough knowledge of the forms and nature of vi^table life; 
and may be called fundamental 77z<ixiff|5> wh^ch qught first to be 
proved ti ue, to open the way for more pacdcttl l&WS. These will 
show what a plant is; and indeed, in describing and drawing up 
the comparative anatomy of an animal and plant, in this Maga¬ 
zine tor August! 815,1 exactly fixed those mbrks of division which 
this and the next letters will more clearly illustrate. 

The chief truths 1 have hitherto endeavoured to make known 
are these \ the proofs of which I shall enforce mth as much ex¬ 
pedition as possible. 

1. That there is no perspiration in plants. 

2. That there is no circulation of 

3. That the spiral wire is the muscle of the plant. 

4. That the leaves arc the lungs of the plant. 

5. That the different divisions of the leaves arefiarmed of the 
elongations of the bark and inner bark vessels. 

6. That the hairs and instruments of that kind are the means 
which Natpre takes to form the different jukes according to their 
various affinities. That these figures were tidcAi for perspiration, 
but are in reidity liquids received from the atmosphere and flow¬ 
ing into tbb pfbnt, not a juice running from jt. 

7« That the root is the laboratory of all plants. 

That the heart of the seeds is formed in the extremities 
of the idde^roots. 

9. That the flower is also formed in the middle root, and the 
pollen iti the tap root. 

10, That the corolla a flower is formc^ by bubbles of wafer 
placed in rows, and Owes all its beauty, and the lightness of its 
tint, to the refraction and reflection otlbe sun on the drops of 
water which form its pabalum. t- 

a% 


11. That 
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11. That the TDols auil leaves of a p^lauc v/ill most exaelN' 
mark not only what is the soil in which they originally grew, 
but the situation from which they cainc, whether a waler plant 
or a dry plants a rock or a valley plant j &c. 

12. Ti)rit the wat^r, and semi-water, and rock plants alone 
can be said to have direct air-vcsscls, though I have found tljcm 
111 parasite and early spring plants, such as the crocus and 
ciufh, 

13. That the leaf owes all its mechanism to the gatherer 

alone, ■: 

When I have shown the absolute truth of all these proposi - 
tioiis in a way, J^hope, tlmt cannot well be contradicted, I have 
many more with Which constant dissection has aerjuainted me, 
which will altogether (I flatter luyselF) exhibit a regular 
system formed hy NAture^ and chtnllished in it nth; which may 
at last force co£i^Jc&B'‘even on those learned botanists, who 
have such a holy fiorrorbf committing thcmselvc'^, that they dare 
not trust their Superior minds to hold the scale between truth 
and falsehood, and try the argument by a fair examination, and 
by the complete consisteucy of the opinions. 

My first proposition ia,^*^bat tliere is no perspiration in plants.’' 
1 have already said much oh this subject. I shall now therefore 
only recapitulate the simple facts, and the nuinner in which I 
prove that there is none. I shall first show the diffcicnce be- 
tvveccu perspiration and evaporation, since to comprehend terms 
clearly, elucidnles a sidject be)^ond any other njeans. Perspira¬ 
tion is a matter thrown off in its liquid state, from apertures 
contrived for the purpose, being a, matter injurious to health, 
and therefore necessary to be repelled : it is often seen in drops 
of water on the skin.. But evaporation is merely u sign that water 
exists there. It flics bff in vapour unseen; and whether it is or is 
not condensed, again, depends on the nresence or ajl^&ence of one 
of its constituents, hydrt^en, which, the muineiit it; ftp^ars, has 
such an affinity for oxygen that they directly yhn .axi^t.eeompose 
water. Now the chief proof which Hales gives of th^perspii^atiou 
of plants is, that if you place a vegetable in a bell*^^, drops of 
water will sop'll run down the interior surface. true j but 

i« easily explained; ‘ Oxygen flows in quantitiesfrpii^ery healthy 
plant; it is taken from the decoiimosed water in the .vegetable, 
and the hydrogen is secreted. But when a plan&Al^ oppressed 
and sick, it parts with this gas; and this is shown % the damp 
clammy feel it acqiiir^^^a soon therefore as coiiffned under a 
glMfifevithpttt free*aji^w]^ids to lose its hydrogen; which im- 
njpl&tely flying it had b'^ore given out and.pou- 

^^d, they again cflf|n)^dhcl form-water. But turn,a ^tong 
on ike p7.an £w^ WikT the glws^ and not one chop 
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Mf water will be seen to ooze from the pla?H, tbough (if any 
escaped) the magnifier would make the bul)bles as big as otw- 
groum peas. But it escapes in air; and the joint gases again 
compose tiie water, and uhich runs down the glass. 

The philosopliers of the last century, not being in the habit of 
examining plants with the microsccjpe, thoiight all those figures 
<li.scovcred on the cuticle of the leaves were uncovered in;bbles 
of wafer, liecause they appeared clear and pellucid. But all 
these figures are either cuticles formed by balls standing on high 
pedestals, or figtires of a still morccuripus make, resembling retorts, 
taicurhit'*, and evdiuders of various sorts and sizes, divided by re¬ 
gular valves, and formed to produce vacuumsj to separate water 
iiJto its component parts} in short, established for every purpose 
of cheJTiical qfjinily; by which means the juices are received from 
the ahno^phi rr, and changed to the matiy iJbmpiDirads necessary 
to compose the various juices of the plant. That balls standing 
on stalks or long retorts cannot be perspiration, every one will 
yrndily own :—bfit to make the matter plainer still, take two 
nhmts of the same sort, expose one to the open atmosphere ; 
“iiade the other above. The first will be probably covered with 
'iew; the otlier will remain perfectly not the smallest drop 
aj)peanug on the leaves. Where then is the perspiration ? Place 
Miis j)lant in a room, ami it will receive dust like any other fur¬ 
niture ; nor will that dust agglutinate or thicken: on the con- 
irary, the smallest breath of wind will disperse and blow it all 
t'jT, leaving the loaves perfectly clear:—a positive proof that no 
water can ooze from the loavefe, or they would exactly resemble 
the plant wlien disonlered with the lioney-dow,.and be as nasty 
in appearance as they then are. And how deformed Nature 
^vould be 1 for one of its greatest heautiesM the vivid green and 
rleanliness of its shrubs and trees. Would not the dust stick on 
every part; and spoil all its beauty; or roil off in large balls, 
smearing the feaf as it jnissed? It is astonishing that this ob¬ 
jection sh&uf^ not occur as so very obvious. ^ 

The next( proof I shall give of the impossibUity of perspiration 
IS, that every^^getablc possesses an impervious skii^ through 
which not a dl^^of water can pass. To understand ^d be cer¬ 
tain whether do or do not possess a skin capable of shut¬ 
ting out all oujbWard moisture, independent oi the figures or hairs 
already mefimned, 1 procured with grea| labour near thirty 
different specimens of this impervious^ which however 

1 must observe that the pores, were skins 

were taken fr(»m tlie outward cuticles petals 

of various plants. Placing them on Wm the interior 

'^P^^^rds, I rubbed with the lyith my fingci: 

covered with very fine cafnbtk^ and that my con- 

G 3 ^ v * jectures 
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jectures were right; thoX the mark was only that of the open¬ 
ing pabulum below, impressed by constant motion on the upper 
cuticle; since vSterfriction it left behind neither pore not pat¬ 
tern, but an impervious skin so very fine that not even the solar 
microscope could display its net-work. J^eir skins were almost 
all alike, though some were thicker than others :—some indeed 
are so very transparent that the liquid appears uncovered, till you 
touch it, and prove that it is contained in a vessel, which, thcmgh 
80 thin, is also so strong as repeatedly to bear detonation. Just 
the same is the cuticle with which most of the sand plants are 
covered, which take in so much nutriment. Just the same is 
the skin which, ccyets most plants, but which is so very transpa¬ 
rent, that 1 am often obliged to place a hair with it in my sliders to 
mark that there I'san-object there,—asit is to be seen bythc naked 
eye only wh^ placed in a cross light. With such a skin, then, 
how can the ^^er pau in and out of the vegetable, but by 
means of the hairs? And if there was no such cuticle, how would 
the decompMition of water be effected? since the liquid would 
leave it at one pore, as fast as it entered at the others:—whereas, 
secured by this skin, it is .to be seen under the cuticle bubbling 
into air, just as it does When exposed to the Galvanic wire in a 
glass tube, when water is decomposed. It is by the consistency 
of my plan that the truth of the whole should be tried. One pro- 
positiem proves the next—till, copied from Nature, it forms one 
circle of facts, my mind was wholly incapable of suggesting, ex¬ 
cept by being led through them by living specimens. Sure no 
more reasons can be wanting to prove the mistake which philo¬ 
sophers have made ifo this respect. But there are two or three 
more as convincing. 

The sand planU, rock plants, take almost all their nutri¬ 
ment frdm the atmosphere, their roots being incapable of be¬ 
stowing any^ or at tnost a very trifling quantity^ But if they 
are to lose agbin in perspiration the greatest pi^ fi^what they 
receive, how ■are they to be nourished ? It is4hbV^nt of the 
impervious skiifiii the rock plants, w'hich leav^pthem open to 
imbibe dt-the nutriment they require, heitig^iiast witheiut 
hairs, bi^ receiving the dew, &c. direct err But the 

sand plant^ having a quantity of hairs and in^iiments, /wt/^ 
the im^rvious cuticle^ absorbing through thesean exces¬ 
sive quantity of nourbhment, wWch thus entert^e plant. It 
was these plants that were said to perspire so mu^, and it was 
this collected from the broken instruments that ttey aiUed 
perspita^dn^ whereas it is all to be seen entering the plant liom 
every hair, and thD^ meandering in vessels made for tho p^ir- 
pose.- ' ' ' 

Of what use oobl^ pei^iratiou be to plants that hdve tittle or 

no 
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?io heat, no exercise, that deserves the name ? What is the use 
of perspiration to animal life? To free the blood from its re¬ 
dundant water; to expel from the body those particles which 
from repeated circulation have become acrimonious. But there 
being no circulation,^ere is no matter to become hurtful; and 
as fresh matter is hoimy sent into the plant in every ivay, it can¬ 
not want cooling; since the highest heat the plant knows is 
<luring fructihcHtiun, wliich never exceeds 13° above ^atmospheric 
heat at that lime, and can therefore be in no danger from so 
trifling an increase of tempciaiure, Wiut then is that matter 
which philosopiiers collected, and called perspiration ? It is a 
matter which, instead of proceeding from the plant, is wholly 
drawn in from the atiiiospliere, and taken/rom the broken hairs; 
xmd which may be regularly traced descending from the points 
of the hairs, and thus from valve to valve, till it enters the plant. 
] lad simple nutriment alone been necessary, a naked pore would 
have been snflicient. But to form according to die- 

vikal ajfinhy^ and specificgravity^w^nXedi more bistrumentSy far 
more preparation; and this is the reason of the very curious in- 
€truments constantly seen on the leaves, and the strange figures 
presented t<i our view: few of the hairs that are not double; few 
that have not many valves, to alter the juices by degrees as they 
meet. 

1 could add many other reasons against this established Idea 
of the perspiration of plants,” did I not fear to tire my reader, 
and did 1 not also consider that I have given amply sufficient to 
•xmvince all those who are not resolved not to he convinced, I 
am sorry to say, In botany there appears such a holy horror 
of changing established maxims, that scarcely n^thematical evi¬ 
dence gainst them will suffice. This n!tust,.at once put an end to 
every improvement in the science. And yet no <?»e can be more 
admitting facts without strict evidence than 1 am. But 
cxauiination should always be bestowed. 

1 now'turn to my second maxim, That there is np ctrcida» 
tion in planis,'* When reading again (and still stricter ui- 
tention) tl)^;^xceUent work of Sir J. E, Smitit on Botany, (the 
best compeni^m 1 know of what Phytology I*;..# this time) 
I, to my ^jtss surprise, discovered that Mr. nni^t considered 
both bark Juice and sap as the same liquid^ and forming but 
one sort. This at once accounts for the strange mistake between 
uSf conceming the sap, and its return through the bark. I idiall 
pot stop long to consider how he can esteem as the spme^ two 
iHjiudsso diametrkHlly opposite in every respect, when 

analysed are so essentially different: the one forihed a sprt of 
gluten and albumen extracted from earth, and probaffiiy 
proceeding in part from tlie underground Tcgetables, pf whi^ 
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the earth is fuH; the other drawing its foundation fiom the at- 
mospheie, and composed of the narcotic principles, tannin, oils, 
extractive matter, gums and resins, &»•. is.c. Tims they aic as 
various in their effects as unlike in their appearance; the one 
tanning leather, the other luiving no cffA of this kind. But 
this coufusion has aiisen from tlie fiis, Mere the tuipentine is 
apt to spread not a little into the wood, and thus mix ivith the 
sap, which, in this cast*, loses a little. But its o\eirunning its pro¬ 
per bounds is no reason for reckoning tlie two juices the same; 
the one is compounded in the leaves of the tree, the foundation 
taken fiom the atmosphere; the other pioceeding from the 
juices of the earth, and to be consuleied as the licjuid of the 
ground rntlier than the juices of the plant. 

I shall $rst show how the baik juice is foimed. It is composed 
in the pabuhzm of the leaves, to which the juices (taken by means 
gf the hairs from the atmosphere) constantly contubute ; and 
when the pabuhmi is completed, the rest of the jifu How in 
Krgc vessels from the leaf-stem to the baik. Now this l^ what 
hlu Knight caU^ return of the sap.” But there is not a 
(hop of sap in it, and his mistake arises from taking the muscles 
ier sap-vessels. Hiiwever, when once tins is pioved a unstake, all 
the fabric must fall with it That tin* mu cles which luu from 
th** wood to the leaves, and which .tie Loaiinouly callcfl the spiral 
\,ire, are iiic^able of carrying sap, is easily shown: two of them 
<we pcifectly without aperture; and the muldle one, though hol- 
lou, contains uotliing but oil to humect and lubricate the spiral, 
that it aiay not contract, and thuv let out (by continual agU 
tation) the most important part of the plant. 

The sap has but two wavs of flowing up the tree; tfie first is 
UtJ the alburnum vessels, which continue to lun up the tree for a 
whole week or longer, in the year, and which is called-the 
barking time, because^ in running in its place between tile bark 
yud wjod, it det4C^ one from the other, and by al¬ 

lows tim^for the sap io coagulate and foim a loj^'bf W'ood; 
while the sap ftUflposhing hick the bark ptepath^;^ ft&Hx row 
of aibutj(p«n*jllciWijg the wood-vessels to Icngili^ hy thus 

through the nm wood* A lar^pfcollcctiott of 
sap ia be chseovered at the bottom of tMr root at this 

time, sanriog aa a reservoir for the alburnum; which plainly shows 
that tftW aSceusion of the sap is managed by a dijferent law 
than thcJtowof the sap in the wood,” since that has oo reservoir 
below ^ 


The next-m^par. of the flow of the sap isiiwthe woodsnrasi^. 
Th^ w a ot^Q^tt^f^which is however nnicn ihe 

mprning or evenlQ|'^ut continues more or thrdughnat thn 

Sir 
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Sir J. E. Smith is perfectly right in saying tl«U;:|heMiood can 
he divided into such diminutive pieces, it is imp^irlMe thW they 
should form sap-vessols. They are not sap vessels, but ,snp va^ 
canciesj which convey the liquid up the tree with more freedom 
than vessels could, as^e escape of the buds horizontally would 
be apt by moving the ®scls to twist them, arid thus impede the 
sap^ whereas the vacancies formed in the wood, move to and 
fro with it, only tied togetlier every inch by a spiral wire whicli 
surrounds the top of the aperture, (see Plate I, fig. 8), and by 
contracting ftnd dilating brings them agmn to their proper places, 
after they liave been disturbed by the passing put of the bud; 
and as the aperture or passage for the sap is really very large, 
it will bear a little reducing, without injury to the flow of the 
liquid. The spiral also prevents their deviating too far from 
their proper situation. Let a piece of wood b« cut quite straight 
and horizontal, and it will (if much magnified) easily show the 
spiral vessels passing from one aperture to atmther (see fig. 8), 
preventing the wood from warping too nindl> or obliging it to 
return to its proper situation. . 

I shall now show Mr. Knight’s opinions (as far as I can un¬ 
derstand them), and contrast them with my own. We certainly 
bolli agree as to the existing vessels, though differing in the pur¬ 
pose for uliich they are intended. It iS;Wtouishing that, not 
<lisscctitig pi'otTressiveli/f he should so well have ttscertained the 
res^eh; this 1 think wonderful;—but it is only by tracing them 
tfaily/fhm their fist existence, that.their can he really 

proved. . . . , ' ■ 

Mr. Knight believes that th^ sap flows up thp.spW/ vessels in 
the wood; that tiiey are the sap^vessels, whkh oonvcyall this liquid 
up tlie treej and that, arrived atthe they run up to the 

bot^tom of the leaves, and convey to the bark 

downwards. I (on the contrary) am ^ that the spirals 

are of the tree, can convey that, they mean¬ 

der in^c^ry part of the leaf to accelerQte‘^mPtions and that 
the meeting the spirals, at leaf, 

areith^.:h^rb^k> vessels run'pJhig the bi^k 

anew lost by the late Wintefj aid formed 

frmteason against Mr. Knight’s opinion is^fcak^ ^^wn 
the spirals. That so small a shoiild 

ibrUhe^j^^ise of nourish&g n: great tree^ when 
wouhl^vMiS^iy make a small thread, seei'ns f 

is its extreme, 
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the wood. Ha«r pom&i it then that the whole wood is stained mth 
the liquor> and mthe root (where the spirals are stopped} double 
the queasy of coloured wood Is discovered ? If the spirals alone 
received the Bap> the wood should he coloured only where they 
nm; it would stop entirely in the root^wd only half the wood 
would be coloured. JK. 

I have shown that the sap runs in w^n vacancies instead of 
sap^Vtsseh, and how this reconciles the admirable observation 
of Sir J.E. Smith concerning the splUtUig of the wood. Now 
ogasn, if the spirals carry the sap to the leaves, why put in re¬ 
quisition the largest vessels in the tree to carry the sap on fiom 
the leaves downwards to the bark '> why sudi an increase of 
vessels to eoutCy the tome qnaitdty of hquid>—Surely there is a 
centradidioa h^ (see fig. P). But the whole return of the sap 
may be refuted by the simple truth, that a half pint cannot con- 
iain a gaficn, ^»Knight suppo<)es that all the quantity of sap, 
whi^ to BfcOUQtktg occupies ten times the st/e of the bark, in 
descending Ogs&A runs into the bark-vessels filled aheacly wkh 
their own is the 

haik^apd the wood hb la added to aa, and yet lemains 

the same sisee t nor in any degree enlarges, or doubles its number of 
vessels. Let itdctoeudittaversuch small([uantities, it must all still 
pass through the stem 6f the tree, which is mfinitely too nairow 
in Its bark and too smdl to admit it; besides that it Oasbut its 
inner bark vessels dlRfCfqdbtg; alt the others pass round the tree; 
nor could I ever discS^r a vessd in the bark tmtalning sap a 
and there is certainly no eonfiming together two liquids 
fering so mueh to the bark juice and sap^ 

That famous ui^ which is always mentioned so triumphantly 
to proving the dtotopt of ibe sap, nroch better shows the descent 
of ike bc^kjmge^ f •cutting a gash in the tree, tmeUts 
Inereasing kt the,upfNHnKd not the lower orifice of the womid. 
Now if the nkAtS formed is cut tAf and dissect^ found ^ 
to be a coagulated bark juice, which hf^eoune * 

could nat,|l9ee0d downwards; lun^ of re»n congealed, sqp, 
axMl half^^ttol bfids. The sap drawn there by the bhnphatic 
veas^, nil ^ injury done by die cut, and^the buds 

draws tfaer<ilf4he increase of nourishment^'. Hew, if it had % 
been ai^ itfeould be prevented running down, 1 cannot eon- 
cebe V bark juice coagulatea nk a moment, toNi lito hir 

woiddt somatocelerate this effect. Butt a more tbmrtofgk 
nu^stUihe^gfven that there is no drotdaUon of sap, hyefHtodng 
vtom wkich Mr.Knigbt bto chosen fW'^pwqiRMatoe 
etpsp H e e^ and peA dmoftno contam no as|»; that m fanes 
arc inner b«tfa veasefau l o otewi ii Me wtun, WOk 
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French end English, are of this opiftionj and call them so. But 
dissecting prc^essively,it is impossible tomistake the ingredients. 
From the bir^ of plants to their end, from the first of their for¬ 
mation to the last, the spiials peiform but one part, that of 
proving the strength ^|he tree, and its cause of motion.—I now 
therefore turn to myMkd proposition. 

III. That the Spiral Wire is the Muscle of the Plant. 

To prove that the spiral wire is the muscle of a plant, and 
acts on and for the plant exactly as the independent muscle does 
for the animal body,—I shall first draw up the physical resem¬ 
blance, showing in how true and perfect a manner every part 
suits. In the first place, muscles are to the animal body, the 
strength of motion. Like the wood of the vegetable, the bone 
may lay claim to support the figure; but the muscle is the mdy 
source of real strength in both. WherevCr strength and motion 
are required, there is the muscle found; and whbnm strengthai i 
motion are requisite in the plant, there the spiral wire is dis 
ro\ered. As it is involuntary motion only that ean be compared 
to the vegetable^ it is that only which I refer to in animals. 1 
showed in niyComparison of animal and vegetable Life*, that the 
latter had neither vraui nor nerves, and eould not therefore ha^e 
any voluntary motion; but that, to make k amends for this ap¬ 
parent privation, it possessed in a very superior degree that in 
voluntary motion to be discovered in^ auiiieiahs f that motion 
which is called the vis insiia of the musdes, belongs to no oihef 
part ; which, when the muscle of an anknal is completely di¬ 
vided from every other ingredient, will convabe it and keep it in 
a continual agitation for a time, especially if the light shines 
on it. This has been called the vis imiia of the mu^es. The 
cause of this vis insita in animal nSHMea'is unknown ; but in 
the spiral wire it is certainly tight,1mwiff0^ that act on it ; 
since the moment it is exposed to the lighjJmpheSally after being 
detained some time in the dark),its motmis excessive, though 
pe^ectly inert brfore. Nay, 1 have in my aliderf^laced an ani- 
md nfiesclc in one, and a spind wire in this other, arid they have 
both on bmtig presented to the li^t moved inueh; but the 
spiral infinitely more than the animal musele both light 
and moistute seemed to affect each, though in an bimquid degree. 
Thus the easne of motion, the means of streflg;^,to both nVatcle 
-and djjrirat wire, both peaseasing the same m IVIn^ can 
deny tbdt the ^ral is the muscle to the plant } to 

me pp beiso pontive a proof as to require no other^ iiir 

Is the VCfy sign «f thetnusole. I shml not itttt to 
c^t vridithce ei^^ihtttiprove abo that it is the aoiMc and 

* Set Pbikl^ h 
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cause of all strength and of all motion to the plant. View that 
weak and fragile thing called the corolla ot u flower: how beau¬ 
tiful is each petal formed! but so fiail, it would seem capable of 
being destroyed by breathing on it:—and jet it will fold and le- 
fold into different forms, when pa^^singitfrom a bud to a full¬ 
blown flower; will bear cxposuie to an ei|lf)orating atinosphcie, 
without being hurt; will suppoit the change of weather, rain, 
and even a stoi ni; and such is its strength, that take the lovely 
emvolvufnii tiibe, and press the petals with your finger, and you 
wdll find a resistance beyond all conception of its force: run a 
thread through it to prevent its folding; and if jour tin cad is ever 
so strong, it will either break it, oi tear the corolla to pieces; 
hut it will by nomeaiis prevent your corolla from closing. Ex¬ 
amine what causes this strength; dissect the stripes in v/hich the 
force is evidently fixed^ you will find fTovofovr to seven 'iptrals 
concealed within them. The petal being mmiopetalou^^ there 
arc three or four stripes to each apparent division, and it is im¬ 
possible not to see that the strength resides in them oniv. What 
astonishing force to be found in the flower of some salvias! View 
its high raised banner formed to defend the stamen and pistil 
from injury; press it with your finger, it is to the sftipe alone 
it owes the preservation df its shape, the force it possesses. This 
flower has strength enough to oppose a joung hornet, I saw the 
^c*arlet salvia attacked by on'^; it had entered the flower, and was 
attempting to reach the secret nectary below; it was very 
near paying with life for its temerity; for, having inserted its head 
and shoulders within the inward bend of the petals, they were 
^ ivibly contracting, and began to close above, and in a few mi¬ 
nutes the creature would certainly have been drowned; for the 
juice within increased each moment, preiisetl up from the secret 
nectary below;—^it was dead when I took it out, but soon 
levived enough tn be dangerous. It is certain that many flowers 
have the power'of dafe^ding their secret nectary by closing; since 
during my constant wktehing of plants I have several times found 
insects thus Oonfined; the muscle thus contracting from the 
heat of the insect’s body, which has (piite caloric sufficient to in¬ 
fluence a spiral^ wire, though ])erhaps not our thermometers'*. 
The forea Of the itpiral is not only discovered in the flower, but 
still more in the leaf, as the whole iiealth of the plant depends 
on the constant motion of the leaves of the tiees, which merits 
them the name of lungs to the plant, though they have few or 
no air^srcssels within them: but the constant motion in which 


fdleeld to as, l>ecause they arc «o iu^nieelv co{dcr eliaa 
jua; and nc feel the cold, because we beat Id tlicmi 

rrSidttr It has more wa|niih«thftn the voiebte enfea iruciifi- 

1 shall ihijmJn Aiv ncsi 

^ ' the 



Tnamj imporiant Truths in Pkytoldgy* 


109 


the spiral wire keeps them, aided by the wind, produces an eter¬ 
nal change in the air around each tree. But for this, the. oxygen 
tliey give out would remain (owing to its weight) under the 
plant: but the muscles agitating its multiplied little fans, mix 
all the different gases t^eiher, and keep them when the wind 
fails in eterual agitatllj. All the mechanism of the leaf is ma¬ 
naged not only by the same stripes as the petals, but by the 
mechanical contrivance of the leaf-stalk. It is the gatherer on 
each end of the peduncle that is the chief source of motion in 
the leaves. It is but watching this for a few hours, to see all its 
different motions, and to be convinced it is to the spiral it owes 
them, and all its strength also. The stem of the plant possesses 
not one-tenth part of the motion of the peduncle, nor has it a 
quarter of its spiral wire, its portion of muscles being exactly 
ecjuivalent to the action it is obliged to exert. In those leaves 
that must necessarily turn, follow the motions of the sun, open 
and close in the morning and evening, there.are always more 
muscles than in the plants that do not open and close. Those 
plants that do not move their leaves have no.splml wire, such as 
tho firSy Ikhfns, sea weeds, &:c,; but the confervas, that move 
like, a worm and twist in every direction are, like the tendrib, 
composed almost -wholly of niztscles. T^e the spirals out of the 
peduncle; nay, take only a few of them, and the IceS turns no 
more: take them out of the tendril, and it becomes perfectly in¬ 
ert :—but the you have taken from thence, moves on the 
glass for hours. . 

Can more and stronger pro^s be given ?. Those leaves which 
have most motions have most spiral re, and have itmost twisted; 
and if the spiral i» taken from the j>)aqt,. it perfectly inert, 
whiib the part taken from it TJae^. proofs, add¬ 

ed ^the ms insita of the spiral, mttri^P^ink^^^l^e.aHowed to be 
as positive evidence os we genersdly arc pnocure of that 

which IS allow^ed to be true; and thereforHdficient to eiial>b 
me with confideiice to say that the spiral wire is proved to be 
the muscle of the plant; and that therefore Mr. Knight’s idea of 
the return of the sap must be a mistake, .since vessels he 
6?ed on for the purpose are incapable of cariying'^^ liquid ex- 
a little oil—being the muscles of the plant—and'.t^ there? 
fore there is no circulation of the Sap; but that Uie largc^r.Vi^^s^s 
are bkrk-vcssels, which can convey no sap, bat are fuB 
juice:—tl&t ou a thorough examination of ^e l^ark, there are 
the inner bark-ve^els which run down t^.tree, all 
moving U./ I ^pe, .tj^refore, I sl^l bethought, to 
proyjsa the. propmtiqiie't andeeto^ toVdiow. ^ 

In my next r ehall the ^mne 

degree of 1 but it is dif- 
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to unite clearness with elegance: to be exactly understood, 
and to prove the propositions 1 advance, is oil I aim at: to fix 
the exact foundation of the anatomy of botany, is my only uish: 
completing this, 1 think 1 shall die in peace, and in the hope 
tliat I have not lived quite in vain for* the science 1 so higlily 
pri^> and to which 1 have dedicated so Aany years. 

I am, sir, 

Vour obliged scivant, 

Dswlitlj, July fi, X 816 . Agnbs Ibbetsok. 

^ Explanation of ike Plate, 

In giving the few specimens, though for want of room I shall 
not be able to give the twelve; yet 1 hope 1 may draw a series 
suffident to thoroughly explain the formation of the seed in its 
regular process, ist. The view of the radicles and the passage 
of the powder into ball: the part from a to ^ being generally 
lost in the earth when root is taken up, if great care is not 
had to prevent the accident, but they are always to be found 
in the ground* Fig. i, natural size, is made rather too 
large, 2 U the vessels running through the root, and all 
centring in the alburnum vessels, and proceeding up to the dif¬ 
ferent buds, but not entenng them. The buds are then seen to 
forsdee them, and to pass up into the new shoot just formed, by 
stalks growing under eadi bud, as in fig. 7» ai^hus running up 
to their proper places in the new shoot. Thimime reason why 
the new wood is always grooved, even when that shape is lo^t 
in more advanced age-^the stalks growing vrithin the groo\e. 
Fig.4 is the new shoot rmrnd which the buds have arranged them- 
a vessel formed to convey the balls from bud to bud, 
dropping so many at'^il^ljfericarp; which then closes on them, 
while the o61lotti6n'Mm’*which they run at LL decreases 
. hourly till it is alj^hausted. In the arum, when the seeds are 
about to enter ttm^eed-vessel, if a specimen is taken horizon¬ 
tally, the seeds may be seen for the next hour to move into the 
different pericarps up the stem of the flower at fig. 4, drawn 
in by the life at dd> Then follows the last scene, the 

seeing thoae Wry balls fructified, which had moved horn the ro^ 
upwards and the embryo growing in the ball. The ball is ce7 
taidy'ooW the heart of the seed, and reaches from st to tv, at 
fig.l Ik now not how these specimens can be otherwise ex* 
phdned. The fructification proves it the seed; besides that 1 
continue to follow it up till the seed puts on its cover and drops 
into the earth. And there is no reason brought ag^ost these 
ntiUicDNHS factS;» except that it was never di^vefed beforc^« an^ 
that the flower-bud w made (Mr. Knight supposes) iit'tbe bark. 
Hiat the tesf-hud is fofhtcd there 1 have always shUhii; but that 

* * the 



On the Cosmgtmy ofMosa. 111 

the flower-bud is formed in the interior is so true, that no pe^er 
or barker but would laugh at us for thinking it doubtful t be* 
sides that it has so many different changes, all of which 1 have 
exactly traced, that it is impossible 1 should be deceived ; fol¬ 
lowing the interior of a plant every three days, and taking up a 
fresh one for the purpo^ I know not how i can miss the truth 
ill 80 close ail investigation, and th.it for near four years fol¬ 
lowing. 

Fig. 8 discloses the d.ifercnt manner in which the sap-ves<^els 
appear when the specimens are cut horizontally, or perpendicu¬ 
larly. The hollow of the vacancies in which the sw runs at 
bbv^ fig. 6, and the manner the spiral is carried round at ddd^ 
are most plain, and account for the warping of the wood and its 
motion back again. 

Fig. S IS a specimen of the stmachj showing the bark-vessela 
at kky and the spirals or muscles at ss : the one to move the 
leaf, the first to convey the juice made theie to the bark. Surely, 
when it is recollected what excessive investigation all plants 
have undergone for the last sixteen )ears, my discovering so 
much will not be considered as a proof of their falsehood: for, 
in truth, plants had never before been dissected; for what is 
cutting a plant two or three times in a year, when compared with 
following its interior formation day by day ? And if you are to 
know bow a wat^ is made, how can it be known, but by ex¬ 
amining and all its parts and taking to pieces all irs 

w heels ? And here is a more difficult formation ; for it is not only 
a piece of mechanism, but one that alters its appearance though 
by blow degrees. Yet I again say, no one ww or can know or 
understand a process, but by daily following each ingredient, and 
not allowing a shig^ week to intervenCJ|ttppt the examination 
of the interior increase.of the vegetidiip||w|B st«|dyhig. 
[l^uRAruM.^P. 9C,in two mstauces/or 8id>$Utub;^r. substantmte.] 


\XX. On the Cosmogony of Moses; in Answer to F. E— 

By Dr. Prichchp. 

^ Tb Afr. TillocK 

RjU, — Mv unwearied adversary F. £-s profesaet is,hia 

lost letter to have a presentiment that it will call forth u 
and, like one of the old augurs to whom •he bears more iham 0 $et 
point of ^i^mblance, has taken care to ensure that hia pr«- 
dicrion come to pass. In fact, he hat brought a cmge 
agmast me of having violated the^ beWy the law which 
tom has imposed <m. Wich ccunbatauts as him Ahd.sQe* He ac¬ 
cuses me not culy of taunting him^ wlu(4t vhn vcry41t*natared 
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and perverse on iny part, but of putting words in his raoulfi 
which he never uttered, I must endeavour to get out of this 
scrape as well as I can, though I fear it will be at the risk, whiclA 
1 am loth to incur, of rulHing still further the serenity of my 
adversary’s temper. 

He challenges me to produce a passage from any of his let¬ 
ters, in which he has nnirined, either directly or by inference, 
that corals are lociunotive animals. As I have no chance of 
finding a thing so lidictdous asserted totidcni ve^'bhy 1 sliall con¬ 
tent, myself with collecting it by inference, or rather from syno¬ 
nymous expressions. Hut first I beg to remark, that I never 
supposerfr. E——s to be so beside himself us seriously,to main¬ 
tain such an absurdity; and I should not luu e condescended to 
notice a verbal error, however extraordinary, if he liad wot first 
introduced that captious method of carrying on the controversy 
between us. 

In a paper which was published in May (PhiIo.so|)hical Maga- 

^!ine, xlvii. p. S4S), F. E-s has a«scrud tliat zoophjtc.s 

are moving creatures that have These words, in the vein- 

tion in whieh they occur, must convev to i.lie mind of every 
leader precisely the same idea as/w;ojffo/iae ammuls, I liavc 
never heard that any motions have been proved to belong to 
zoophytes different from the motions of mere irritability, whicli 
are common to this class of beings and to^ants, and ubich 
therefore cannot be thought to be alluded flfes characterizing 
any department of animated nature. The ^rusc in the text, 
“ moving creatures tliat have hfe,*’ being clearly intended to 
distinguish animals, it would be mere quifibling, to assign it a 
sense which is equally applicable to animais and vegetables. I 

cannot then be censui^^r not suspecting F. R-s of such a 

trick or play to tliis expression sf mean¬ 

ing tluit vvHI apply to sensithy- plants, and more or less to every 
vegetable tribe,If however this was llie iense in whicli he af¬ 
firmed zoophytes to be luoving creatures that have life, I was 
mistaken in saying that he cidlcd them locomotive. I w^as not 
aware that was playing upon words, and therefore misappre¬ 
hended Ipa meaning. 

B. " fe— ■ s aft'irius that he had precluded any misappl%- 
h^sidn of his words by a restrictive ^lause. He says he had 
acknowledged that the motion of zoophytes does not precisely 
aeeord with the idea (of locomotion) which Dr. Prichard thinks 

■ • ^ ■ 

* Lamnrck, appeals in liU ]»st letteif^to a high 

authority, from all sharp even iu sen^ibiji^, and terms 

apathic propriety of this term may .be <fue^tiouc^, but 

the opinion adbpti^ sceitis to be olf very strong 

'wV -i 



113 


On iJie Cosmogony of Moses. 

the original text of Genesis conveys,** If these vi^ords {of loco* 
7 uoiiofi) were to be found in the original passage referred to, 

1 should acknowledge that tlie sense now imputed to it- might 
be discovered; but as tliey now make tlieir appearance for the 
hi st time, the case is somewhat different. In mv preceding letter 
1 had defined the sense which I attributed to the Hebrew words 
more strictly than before, and had rnfiiitioned that they convey 
the idea which the LXX exjiress by tlie phrase ?fi«a egTerd. It 

was natural that I sliould suppose that F. E-s referred to 

tliis passage, and not to my first letter, in which I Imd adopted 
the less definite translation of locomotive atiimals.**, 

I had hopes, as Mr. Horn seemed inclined to ent«r into the 
controversy, of escaping any further trouble on the question, 
whctlier the testacca are locomotive animals; but as F. E——s 
htill perseveres in urging that point, I must inform him that he 
has been fighting all this time against a mere man of straw, a 
]diantom of his own imagination. In ray first paper on this 
subject, 1 observed in general terms that zoophytes and testacea, 
not being locomotive animals, are excluded from a place in the 
creation of the third dav. 

1 was fully aware that there were some exceptions to this re¬ 
mark; hut as they are known to every body, and bore no relation 
(as I siiall presently prove) to the question in which I was inter¬ 
ested, I did not think it necessary to, notice them. If F. E-—s 
liiul at first can^ly conceded the truth of my observations as 
far as they applied to zoophytes and the greater number of the 
tostacea, 1 should immeatiitely have saved him the trouble of 
any further discussion^ on thl^ ^tOpic, But on account of the 
character which the controvewy between us speedily assumed, I 
thought it quije superfluous to mal» any explicit answer to his 
remarks. Since, however, he pC'rseviMpjil^d et length asks me 
a categorical question on the subje^t^T have only in reply to 
.congratulate him on having made it appeo^ after consulting 
authorities^ as he says, that snails crawl/ I wiiliugly.j||QO- 

cede the point, and heg t<tassure F. E-s that I never cntcr- 

laiued any doubt npou the subject. 

But F. E. has gained no advantage over me by |>roving that 
some of the testncea are locomotive animals. In Ip form 
an exception to the coincidences 1 have traced het^een the 
succession of cpoclvas in. Nature atid in the Mosaic Cosmogony, 
it would he necessary to show that ve^ig^of these eree^hg 
testaceous animals arc to be found m^QSe^jtfmations which I 
have rdHred to the first period of ^he .iq^gglpniereation* This, 
1 believe, he will &k1 a difficult fact Is, that 

although mai^l^vah'ular shells are contaSHHB^e rocks which 
belong to this ttfli there ar^ y^few univaMmd tlmse which 

Voh48.No.220.^w^ji4«l'6.^ 
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have been fouud are of the class termed pelagian or oceanic, and 
appe^ cvideittly from their structure never to have furnished a 
dwelling to creeping molluscic. If F. E——s can mention on^* 
which properly belongs to the class designated in the 2Ut and 
22 d verses of the first chapter of or which contained a 

progressive, walking or creeping animal,'1 shall admit the case 
to be an exception to the coiticidonees I have pointed out. 

It is evident that these coincidences depend, in a great mea- 
.suro, on the sense of that jjtissage in tlie Cossnogony which re¬ 
fers to.the creation of acpuitic animals. In the Brst period the 
vegetable tribes were produced; to 'vhich I su])po‘<e sonic animal 
species exhibiting the phenomena of animal life in a low degree 
to have been associated, but only such as are very remote in 
their nature from the orders of aquatic animals, which are de¬ 
signated as beginuiiig to exist in the nest jieriod. These last 
are whales or fishes, and those creatures which arc termed in our 
English translation moving creatures that have life,** 

I have compared most of the passages in tlie Hebrew’ Scrip- 
lures in which the W’ords thus translated are to he found, and I 
find their sense to'be somewhat mure definite than I at first a[j- 
prehended, being misled by the authority of the version above 
mentioned. The exact meaning was pointed out in my letter 
published in the Philosophical Magazine for April, and is clearly 
expressed by the words used by the LXX kqisiTu. This I 
shall now prove by a sufficient number of references. 

The passages in which the creatures are designated, whose 
nature Is the subject of dispute^^e the twentieth and twenty- 
first verses of the first chapter of^Gehesis. 

In the twentieth'verse we read^ 

which in thejittfel fn|Ktion of Pagni'nus is rendered rcplc- 
ficent aquas reptile aui^e vivenlis.** 

In the twepty-Jiat verse the creatures which had been pro¬ 
duced are fermem. - % 

: B^DH yrw rmrffx nw % 

^^aniinam viventem repentem quain repere fccerunt aqure.” 
Th^.dif^^ijmishing terms are VyO in the twentieth verse,, and 
i: twenty-first. 

in the twentieth verse is rendered b^ the LXX 
WSek word iyTrtnfc exact meaning of it Is disro^ 
ver^ ip the eleventli chapW of Leviticus, verse 20th, which is 
rendered in the English^ translation, ‘^All fowls th^^RpBP, 



upon all four, 
th^XX the, 

. .^he sense ris 

the «une.ch«^i 



an abomination to you. 



e also 


difpli^d in the tweuty-*nipth verae of 
is» translated, These things shall be 

unclean 
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unclftan to you among the creeping things that creep upon the 
eartli; the weasel, the mouse, the tortoise after hU hind/* 

III Genesis vii. ver. 21. it is rendered creeping things** in 
English, and ipirerh in Greek, 

The term applied to Jhese aquatic animals in the twenty-first 
verse, viz, occurs in the twenty-fourth, twenty-fifth, and 

thirtieth verses of tlv* same chapter, and in each of these places 
is rendered hytho LXX Igirtra, and “crrkping thing” in the 
English translation. 

It is found in Psalm civ. ver. 20. “ It is night wherein all the 
beasts of the forest do cBEia* forth.” 

It occurs in Deuteronomy iv, ver. 18. ‘^The likeness of any¬ 
thing that cREM’i/rH on the ground.” In the LXX we have 
k^mrov 0 e^TTst €9r» yfjr. 

Both words occur in Leviticus xi. ver, 44. Neither shall 


ve defile yourselves with anv oukeping thing that creEPETH 
upon the earth,” The noun is and the verb The 

LXX have ra fiT'ra, tu xivouitiva ettI 

it thus appears from parallel citations, chiefly from the Pen¬ 
tateuch, that the terms employed in describing this part of the 
fifth day’s creation mean strictly “ creeping or'walking animals.” 
We advance on safe grounds when we make an author the in¬ 
terpreter of his ov.'n words. 

Tins interpretation is further confirmed hy the old versions 
made before the Hebrew language was altogether extinct; viz, 
those of the LXX and of th^Targumists, if, indced> the latter 
^*an be called versions. I 1^^. already shown that the LXX 
onstantly use the word Both the Targums^ Onkelos, 

Jiiid Jonathan translate and Chaldee word 

which also occurs in Genesis S; and in Levit. v. 

ver. 2. where it corresponds withrendered 
“ creeping things,” ' ' 

It seems therefore unquestionable that atiimals which 
Moses asserts to have been called into exist^ce in the utters 


daring the fifth period, are designated by him as Whales (viz. 
fishes), and all the creeping things or reptiles whiidkinhabit this 

■ •. 

It is very remarkable that M, Cuvier has shownijp^t^^ourse 
of hi» wonderful geological rcsearch^^which entity die 
rank among the naturalists hav^yet lived^’ihi^ 'the 
Trains of oviparoas quadrupeds, OT't^tiles properly 
make first appearance in the cru^of the earth exactly m 
the sat^period with those of fiahes^^^fcfe is another 
of the remukable coincidences Wbifeljl^y.lay themselV^ be- 
tw^n the te^ds of Nature andliipie and 

suaded that the inore these records' tl^ 

H 2 “ ^ agreement 
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agreement mH be found between them, by those persons whose 
minds are no%too contracted to be capable of comprehen^vc 
views, or of surveying facts on a great scale*. 

F, s has observed, that the points in discussion do not 

ret^iure that he should offer any opinion on the historical facts 
which determine me to believe that Moses was not the original 
author of the Cosmogony. This seems to me somewhat strange. 
Let us suppose the fact to be conceded, in the proofs of which 
FpE—8 is in no wise interested, that a record of the creation 
existed before the age of Moses, which contained nearly the same 
account as that in Genesis, and let us consider what inferences ne¬ 
cessarily follow from this concession. First, if the latter was 
derived from revelation, wc can scarcely refuse to allow the same 
origin to the former, when vve consider how nearly they agree. 
Let any person compare the Etruscan Cosmogony cited in 
p. 114, vcl. xlvii. with that of Moses, and say if they were derived 
from distinct sources. But if a revealed record of these events 
already existed, where could be the necessity of a new revelation ? 
The old precept,** Nec deus intersit nisi dignus vindice nodus in- 
ciderit,** forbids such a supposition. Again, if such a record 
existed, derived and known to be derived from revelation, there 
is no essential difference between the case of Moses, who com¬ 
piled his narration from it, and that of the Evangelists, who 
framed genealogies from previously extant documents. St. 
Matthew could no more ascertain infallibly the correctness of 
the documents from which he compiled, than Moses could un¬ 
erringly discriminate what was Juthentic from what might be 
superadded jn the revealed recor^wansmitted by the Patriarchs. 
The cases are parallel, notwithstanding F. E-s’s repeated at¬ 

tempts to prove the c^rary. To suppose either or both of 
those writers' ^dotvedK an infallible power of discriminating 
the true from the felse^s to attribute to them that very sort of 

inspiration agBin 9 ||which F, E-s, from some unaccountable 

reason, has so paircular an objection. For my own part, I can 
as readily admit one sort os the other; and 1 observe that most 
of the divines, who have considered the nature of the historical 


testimon^.of Scriptures adopt the hypothesis which I have 

juststhted* V 

Thus.far concerning the consequences which flow from the 

facto which F, E-s does not care to dispute. On the pro~ 

bohJ^iy that the history of the creation was known before the 


* I am, however, by oo means disposed to maintain that be 

no exqcptionB.. Some facts have recently come to my knowlcdj^, whica 
seem likely to fui^ish a real exception, which, if it be confirmed,'! shall not 
fril. to ‘ l^is however totally in a different region from diat in which 
F. E -'" ' % has beau employfd. 


tunc 
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time of Moses, it is scarcely worth while to comment. It is cer¬ 
tainly as probable that it should be revealed to the patriarchs in 
the first ages, as to Moses who could not have any particular in¬ 
terest in it. The most important point is the proof of this posi¬ 
tion. In my paper published in February (vol, xlvii. p. 111 et seq.) 
I adduced facts which appeared to me to warrant the conclu¬ 
sion 1 drew from them; and 1 am confident that any person who 
will consider them will not find them without force. 1 could 
have adduced a greater mass of evidence, but I thought it un¬ 
necessary. If however any of your readers is disposed to investi¬ 
gate the subject, I refer him to a work in which, since my last 
letter appeared, 1 have seen it amply discussed. 1 allude to the 
Rev. Mr, Faber's work on the Origin of Pagan Idolatry; fifth 
chapter on Heathen Cosmogonies- 

Perhaps it is scarcely worth w'hile to remark, thatF. E—s, 
who has prudently declined entering into this question, has in 
his last letter so far forgotten himself, as to pronounce at once 
the whole ground of the opinion I maintain to be a vague and 
visionary conjecture. On this proceeding I shall make no com- 
inonf. 

I am, sir, 

Your obedient servant, 

Bristol, August n, 1810 . J. C. Prichard. 


XXXI, On Optic Vision} wi(k a feiv Remarks on itmAnimad- 
versions of F. E——s Author*s former Communica¬ 

tions respecting the Cosmo^ny of Moses, By Mr. Andrew 
Horn. 

To Mr, Tillo 

N the prosecution of my inquiri^lntd the Mosaic 
Cosmogony, the. subject of vision, in connenK with an inquiry 
into the agency of light and production of Colours, greatly en¬ 
gaged my attention. Almost every thing of antiquity that has 
reached us on vision, is hypothetical. Nothing truly sdentific 
appears to have been known, relative to the Iti which 

it is aceomplished, before Alhazen, in the twelfth ceftttlfy,.pub¬ 
lished his Treatise on Optics. Porta and others con¬ 

tributed to advance the science, by discovering the use certain 
parts organ; but the mathematical genius ^ Kepler 

made HRapital discovery, that the retina is the upon 

which tnepicture of the esttCmal objects is pmntedt'' ,S^lener 
shortly idtef dcmon6trated its truth, by puhlicly 
niuture pictofes of the opposite object, uppn the'retm of an 

H 3 ‘ j / eye. 
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eye, stripped behind of its scIerotiuH and choroid mcmhiane. 
The retina being consideied a propagation of the substance of 
the Ojitic nerve, its claims as the tiue seat of vision were never 
questioned till Marriotte, from Ins investigations into the stnu- 
ture of the organ, and optical csp*rinients, rejected them in fa¬ 
vour of the ehoroides. Hence the famous controversy com¬ 
menced between him and Pecquet, who vindicated the lighl** 
of the retina against his livpothesis. The experiments and ai- 
gunients were so balanced, that scientific men were for a time 
rihided ill their opinions. The hypotliesis of Marriotte, how¬ 
ever, at length fell into disicpute, and the general opinion ever 
since has been, that the retina is the piuper seat of vision. 

However^ after a careful examination of the various parts of 
the organ, and close investigation of the pheenomena attending 
vaiious and repeated experiments, I have been induced to assign 
the chief function in vision to the base of the optic nerve, and to 
conclude that the optic images are formed bv caustic rejection, 
and exhibited in the middle of the vitreous Imniputr thu' 
the optic impression and position of the tangible ot^cct are re¬ 
conciled* Among a variety of reasons and expenitients, I have 
adduced the well known experiments of Daniel Bernoulli and 
Le Cat, but especially the famous experiment of Marriotte made 
with the patches upon tlie wall, as confirming the theory almo‘*t 
beyond the shadow of a doubt. Since the publication of m) 
work, I have understood that some have questioned the truth ol 
tlu* theory. As a forther confim^tion of it, I made the follou- 
iuff experiments upon Marriott^f principles. V fixed three cii - 
cuTar white papers, at-the *eigl% of mycye^ upon a'wall of a 
pale ^een co(ourf\ th^ m'kldie one w'as ten inches in diame¬ 
ter; the two othew mfk wrth about two inchi^ in diametei, 
and placed at two the centre of the* middle papei. 

On retiring with e\-e closed^ and the left, eve directed 

to the paper on^jlM right hand, when at the distance of nearh 
four feet from tMlWall, the obscurity of the middle object wa* 
fir« iadieated by tlie disc becoming invisible excc|n a small 
white ring ; but from the unsteadiness of the eve in its disCdttcd 
^ ftnwdit very difficult to make the ring appear perfectly 
mmuUr.; ill ephericity would now be seen interrupted in the 
upper part, in an instant it would change to tlic Iowmt pert, aud 
in die nenc inetant the interruption would be on oiw side or the 
odketv When I had retired about three inches further, I lost 
thewjeet entirely; and the whole wall between the tnB^pxtrenie 
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objects,’ which were stiH visible, appeared of a uniform coloTir. 
Kitowing that tlic pupil is always, except in myopes, dilated in 
obscure light and wheii viewing dark objects, I now darkened 
the chamber to a coiisiderable degree ; ami instead of the while 
central paper of ten inches, used in the former experiment, I 
substituted a Hack paper sixteen incites in diameter. Retiring 
as before, I arrived at the former di.stance of four feet, which 1 
had marked, and now oompletcly lost sight of the central black 
object; while the v’all and the extreme papers were seen the 
same as in the former experiment. If any thing were wanting 
to confirm the truth of the theory, nothing can be required 
more demonstrative than this experiment; which shows, what I 
have already proved in the work itself, that the pupil is tho 
^■uiwe of this defect in viaimj, and not any imensihiiily in the^ 
base of the optic nerve; an hyi)otbesis that introduces a most 
unaccountalde anomaly into t!se nervous system. 

Before 1 lay down my pen, allow me to make a few remarks upon 
the animadversions that Iiave ajjpeared in the Philosophical Sla- 
gazinc, uphir some minor parts of my former communications. 

{ confess ' ! am by no means partial to the crambe repetUuy* 

with which your correspondent F. Fjz -s so fondly anticipates 

being treated. It has generally been found, where the appetite 
for this dish has been indulged, it has ended in an incurable 
cacoethes. When replies and recriminations’ are multiplied. 


without any thing new being elicited, it is pretty evident that 
one of the parties, at least,..,!^ prompted by something else than 
regard for trutli. >.Mr.*F. iu4pa reply to Dr. Prichard*, 

has imputed to me tfie opir^n, idiat in writing the Ge*- 

ncsis was biHuencjsd byeirciVltom ^^piration a charge 
which inda^all die uyt of from any thing 

1 have wr^ieu^ i>haU not futigue 

over the^wiipt^ulated rubbish, thro^^^h^trt^. have been so 
^ften ^eady, in order to deter niM lA l^tose premises 

error lies f hut ^hall point out the }xirticu9H|^rts in thj^ ground- 
plan which have hocii infringed. Moses; in so many, words, has 
declared that the universe had a hcginnhgf and that this earth, 
wUhaU its inhabitants, was formed within so iipny-periods of 
timev' The necessary inference is, that these never oould 
havr him) known, but by a revelation from the Creator himself. 
Bu^ heatlmn nations, as well as^the Hebrews, ^ time 

Mosee wrote, in posxesston of oeVtatn n^cpnnta of of 

From g^aad principle, coramoifi 
in a few less cmimidpuees, 

it hittiweu 

H _ had 
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had been communicated by the Creator to some person or per¬ 
sons before the age of Moses. Mr. F. £■■ — s here calls for direct 
proof: ‘‘ There is in Scripture,” he says, “ neither hint nor trace 
of any revelation concerning the creation anterior lo Moses." 
Thus, by throwing the onus prohandi, in this negative shape, 
upon the shoulders of those who believe a revelation to have been 
given anterior to the time of Moses, he imagines that he has 
relieved himself of some portion of the didiculties under which 
he labours in his atten^t at proving the Genesis a hetion. But, 
in the present case, he demands a species of evidence which the 
subject by no means requires. The question is, which of these 
propositions is the more probable,—that different nations have 
without a revelation obtained the notion that the world had a 
beginning, or that they derived this notion from some comnioff 
source, which Moses did not think necessary to mention ? Stu¬ 
pidity itself would blush to hesitate between the Iwo proposi¬ 
tions. 

I now remark that the reasoning of F, E——s upon revela- 
iim and inspiration is altogether fallacious. He arguea as if 
the terms really were synonymous and equivalent. Luke was 
inspired to write tlie Acts of the Apostles; and, like Moses with 
respect to the Pentateuch, he was r.n eye-witness to many of the 
facts which he relates; but there was 7to revelation made to him. 
I could perhaps conceive, in one sense or another, what a per¬ 
son meant, should he tell me of a ciraiitmts revelation; but 
when he talks of a evrevitous ins^ation,^* I candidly confess, 
1 do not comprehend what he intend by the terms.* The sacred 
history informs u$ that ** Moses v^s learned in all the learning 
of Egyptand therefore it may fairly be supposed that he was 
conversant with the Egy ^a n and other heathen Cosmogonies; 
and he certainly was anHuainted with the account creation 
current among, his owfr^mple. Now whether wh suppose the 
revelfttum, by whidLlj^is subject became vu^ar, to have been 
made to Noe^ EnflPb Adam, though the tradition might not 
have been greatly corrupted or altered among the womhtppers 
of the true God'$ yet we can scarcely suppose it to have been 
transmitted dnoogh so D)any age.s, to the time of Moses, entirely 
perfect. * If BIOSes then, under these circumstances, had chosen 
of his Wn uCcprd to have written a Cosmogony, he was perfectly 
at liberty to have made what use he pleased of the knowledge 
he had acquired:—he might have related the Egyptian, or any 
otb^ CbSinogany, in preference to the rest; or he 
reeit<4 the Hebrew Cosmogony with its partial erro^^pr he 
might have borrowed from all, and composed ** a beanlm myw 
thc^ by an ingenious arrangement of truth and fable. But 
when he inspired by the Creator, to record the origin of the 

world 
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wcirUl and formation of the earth, he was no longer left to his 
own judgement or fancy. Still, though thus restrained, it was 
not necessary that his previous ideas should be erased, Hif 
mind was now so controlled by divine injiuence as to relate truth 
on/y, so disposed as implicitly to make whatever additions or 
abridgements the Creator thonglit proper to dictate. If any 
person chooses to call this a circuitous revelation, I will not 
quarrel with him, because there is a sense in which I can under¬ 
stand it; but if he will term it a circuitous v^hation,' I pro¬ 
test against this as absolute noiisense^ and appeal to the king’s 
English. 

I have to apologize to Dr. Prichard, for having inadvertently 
exposed him to heavy censure from his opponent, who, it seems, 
has fortunately discovered, through the medium of Nicholson’s 
EncyclopEedia, that ^ the whole order of testacea are not desti~ 
lute of locomotion.” Now any cliild, that ever saw a snail crawl, 
or a crab w'sdk upon the sea-shore, could have told him the 
same thing; though he might not indeed have been able to say, 
liow far certain species of the genus Ostrea can leap out of the 
water, without consulting that scientific work. I have indeed 
said*^*, the production of zoophytes and testacea is justly re¬ 
ferred by Dr. Prichard to this epoch, because they are desntute 
of locomotive powers, which Moses positively assigns to all the 
productions of the hfth period. But where is it assertecl by me, 
thatthe order of testacea is destitute of locomotion?^'the 
language which Mr. F. E~*-8 has attributed to mef. He 
readily perceived, that to use the simple term testacea would, in 
this instance, be of no service to his tottering—fallen hypothesis ; 
for, if but some species of testacea are destitute of locomotion, 
my phraseology is correct, though like Moses 1 may not have 
been enough for so minute a pWtsopher. 

When.Mr. F. E——s can no longe^btaui rramZre re- 
petila ” from the twentieth verse of thejmesis of Moses, I 
would recommend him to a similar case sixteenth propot 
sition of the third book of Euclid’s Elements. 

Here be will ind something precisely to bis taste; knt though 
the proposition is fairly demonstrated, yet sevetal tttipossible 
things seem to be demonstrable consequences of ;!t. He will 
thus hove the honour of proposing a few paradoxes to Aet ob¬ 
stinate elas^the mathematicians. Let him however 
Eudid hat- his atimirers os well as Moses. 1 can atsure hin^ he 
will their crambe quite as high-seasoned/and nmeh 

hordetiSf digestion than any he has had from the cosmblc^sts* 
But would any rational per^ attempt to bring into discredit 

I , 

* PJiil. Mag.No. 317, pt S4i. t Bnd. No. 3:19,.p. Si. , 

the 
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■the Eleinente of Euclid, merely ou account of the difficulties iit* 
tending that sixteenth proposition ? Here then is a striking 
proof, from the most certain of the sciences, of what ! have 
before asserted, that no author can endure the teat to which 
F. £-"■ s wishes to subject the Genesis of Moses. The Sy~ 
stma NalurcB must be exploded for its vague classification, and 
the Elements for contradiction—Euclid condemned as a sciolist, 
and Linnseus renrobated as a pretended physiologist, at this tri¬ 
bunal. 

. Dr. Prichard will readily excuse me for not taking his advice, 
of exercising myself upon the hypothesis of the German pro¬ 
fessor and our eru^te countryman; although 1 do not think it 
impossible to show, from the positive declarations of Scripture 
and'the extensive signification of the terms, that God did not 
found the Jewish code upon the laws of the Egyptians, or any 
heathen nation whaisver. He must perceive that i am engaged 
upon subjects that imord me much greater “ amusement,’’ and 
more satisfaction than even the total merthrow their hypo¬ 
thesis could bestow*. 

i am, sir. 

Your very obedient servant, 

.Wycombe, August iO, 1816 . AndUbw Horm, 


XXXI!. Description of the Min^alogical Cahinets and Public 
Libraries Copenha^^ and^sfthe Gymtiusiam of Chris- 
tiania in Norway. By Leovoid Von Buent- 

7bb collection of minerals belonging to the Ufiiversity of Co¬ 
penhagen is til fact t^eml^siderable, andj as might be expected, 
every thing belong^^'H^ north is found ir^traordinary 
beauty. Areiidal-s epmte, of an extraordmatymi^y scfipolite, 
crystals of yetlowj^jj^ium. There fossils are'jSrsI seen here in 
flection. I ne^mw such beautiful and large zircoff cr}'stals 
from the syenite ofTriedrichsvaem as in this ctmbtibti; All the 
pi^!ie» edccellentHy kept, which is seldom #0' fo such 
large-o^te<M^^^I and it may not be amiss to iiiforlti^tho^ wim 
be£c»a^K^'%iroraiit of that circumstance, that PrbfessforWad, 
wboiso^tft^t^ds^'so great, belongs to the Werneriw schddl; 

ejection in ftosetdmrg is also oti^bfrc- 
malladdeadddUtinguishedi not from the plan ^stitiiffon. 


330, instead tbfte 


• la my communiestion. No. S17, p. 

Sfticles/’it dSmtldraad the third article.’’ 

f Tjo® tbrouj^^VjrwAy end Lapland, tr.mjlatud. Black, 

With Nbte& by Pfofsssor Jameson. 4Ui. 1813. c#, • 
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for it U within tliesefew years only, or, more properly speaking, 
since the direction of Professor Wad, that the enlargement 
atraugement of the collection have been conducted on aiiy thing 
like a scientific principle ; but on account of the monstrous and 
cx)!assal size of the specimens. I'here are pieces of Kongsberger 
native silver, a foot in length, and from six to eight pounds in 
weight. A mass of silver in its natural rock, said to be worth 
ten thousand dolhtrs, is iti truth bv no means remarkable, ih.t 
the calceilony of Iceland is of a most extraordinary magnificence, 
'riie drops of calcedonv hang from the top to the bottom of the 
piece, like inch thick pillars behind one another. Many remain 
in tlie middle, and do not reach tlie botton^|f. The quantity of 
/eolite is iiniuensc. A ])iece of amber from Jutland, placed on 
a velvet cushion, is little inferior in size to that in tlie Berlin col¬ 
lection. Large pieces of geyser sinter, which the collection 
lately received from Iceland, were almos^in the state of con- 
choidol opal.' Besides these magnificent s^cimens, the collec¬ 
tion possesses as great a treasure of choice and well-preserved 
northern fossils from Arendal as the cabinet of the Universit}*, 
shice the-beautiful collection of Mapthey, the counsellor of state, 
was purchased and brought to Bosenburg. This department is 
so complete, that it is almost unequalled. It were to be wished 
that the same provision was made for those who wish to obtain 
by means of ocular inspection, a knowledge of the composition 
of tlic mountains of the Danish dominions, which are better 
known. But we look in va^./or specimens of rocks in any col¬ 
lection of Copenhagen. Tli^'^appearance of the lime-stone used 
in Jutland or in Faxo ; the stone in which the Kongsberg mine 
was formerly wrought; or the figure of the large rocks on the 
west Norw^.;pt Bergen or in Kori^»id, we seek in vain 

to disCove^.^yi^ireiai a series or $|||» individual 8)>ecimens; 

easy, and at we same tittle so princely, 
to fortt) Jtt ^ cdlection something. lik|^ picture of the in¬ 
terior of tlie who)e dominions. 

Profes^r i^chumachcr has also made a very beautiful and edm- 

Norwegian fossils; amopg them he hna^«nany 
things .x^jeh -are not to be foupd in other cafaii^s. I should 
doubt die possibility of showing more beautiful distinct 
citnen$,..9f leuciie of Friedjncbsvarn. The crystals are as 

of Albauo;^we can easily recognhe the 
double Ojj^ydjijwal pyramid wim four terminal pia»es]t«i^ the 
(^j^ur gives it a still stronger resemblance to tiie Roman 

' Tm calcedooies of Icelaud and Feroe are remarkab^ liotlpnty on 
ficepaoe arf dielr maj>nificeQce ahd'extraorUipary betraty, hftt for the 
variotts curioos and interesdug forms they eihibh, aUoiwhidb^evco the 
stslacdtic, I ooDsidtr to be cryitalluic shoOts.<rU. ' 

• leUcite, 
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leucite. They rest insulated on hornblende in the syenite, which 
contains zircon in such abundance. Yet in France there is a 
conviction that these crystals are not leucite, but analcini (Wer¬ 
ner's cubicite). The difference between these two fossils exter- 
naily is indeed very trifling, and consists principally in the greater 
hardness of tiie unalcim, and its less frequent tendency to foliated 
fracture. But in the clieinical analysis they differ more. Leu- 
cite contains tvvcuty>four pro cent kali, and uualciui, on the other 
hand, ten ])ru cent of soda. I cannot omit noticing that the 
appearance of this ample cfiUcction of Arendal put me alwap in 
mind of the fossih of Vesuvius. The analogy between them is 
great. Here and ^ere new and wholly unknown fossils were 
contained in primitive stones; and thase which were known ap¬ 
peared in forms seldom hitherto observed. But in botli places 
they are numerous, and heaped together to a degree which W'c 
seldom find in an existing bud; and were wc to find all that the 
country of Arendal produces in such uncommon perfection at a 
distance from their first beds, and lieapcd together on the decli¬ 
vity of a volcano like Vesuvius, we should be as embarrassed as 
we now arc at the appearance of so many druses of uephelin, 
meionite, vesnvian, hornblende and felspar, in the granular lime- 
stjone on the sides of Vesuvius, 'fhe fir^^t l)cds of-these masses 
may therefore have been the same as a bed in micaceous slate^ 
or gneiss like that of Arendal; and in this case, it must be sought 
westwards in the sea, or in Saidinia and Corsicft ; for towards 
the west, the primitive rocks are to be found on the Italian 
coasts. 

The exotic articles possessed by M. Schumacher in his collec¬ 
tion are numerous, but of no great importance. 

The treasures of the Great Royal Library are. well known. But 
the excellent colIecUpn xt^books of Classen,; whicb^: no stranger 
in Copenhagen can examine without en^^ng, ia much less 
known than .it oug^ to be. General Classen bequeathed not 
only his books to tm^giubliu, but also a sufficient fund idoug wth 
them, part of which was dedicated to the erectum of a suitable 
building for the reception of the books, and remainder to 
provide a revenue for the increase of the collection. Me chiefly 
possessed histoncal books. But the directors of the new insti¬ 
tution hud the good sense to give up this department entirsly to 
the Great Library, and to confine themselves solely to natUftd 
history,^the'8trts, and travels. They wisely judged that in this 
way it was possible for them to attain any thing 
fection^ and every one who wishes for other books, mj^ find 
them with more certainty in the Great Library. The conse¬ 
quence Js, in Classen’s library we not only find. thlMttosb 

cxpcplve botanical wotUs and original travels^ but alsoJtimore 
: * complete 
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complete collection of even the most fugitive German anti foreign 
publications connected with these departments, than is any where 
else to ho met with. I’his library possesses a yearly revenue of 
four thousand rix dollars; which is more than that of the Great 
Library, and indeed than that of most of the, public libraries of 
Europe. 

In Copenhagen therefore there is no want of assistatice from 
books; and in this point of view it is worthy of the capital of 
an extensive state. 

That the town is in general beautiful and well built, all travel¬ 
lers are unanimous in stating; and of this we become soon con¬ 
vinced. After every fire, wliich has consumed whole streets, 
they have been always rebuilt more beautiful and wide, and alto¬ 
gether on a more convenient plan, so that the town bears in 
many places no resemblance to what it was before 1728, 1794, 
and 1807- Another species of magnificence cannot fail to strike 
the inhabitant of a flat country, which is little noticed in the 
descriptions of Copenhagen. The streets are almost everywhere 
at the sides paved with large oblong granite flag*i, and mant of 
the canals are wholly lined with flags of a monstrous size. 1 
conjectured at first, that they had been brought from some quarry 
in Norwiv; but I was assured by M. Wad that this immense 

• - 4 

quantity was all derived from large masses on the coast of Zea¬ 
land. This is a remarkable circumstance, and deserving of at¬ 
tention. If so mailv large blocks are found in Zealand, they 
must necessarily have made their way over the sea; for there 
are no granite mountains in Zealand. In whatever manner 
these blocks may have been driven over to Zealand, we may 
easily conceive that they have been brought in the same manner 
to Mecklenburg, Pomerania, and Brandenburg. Large granite 
and gneiss arc even seen on the^lUnalier islands; for in¬ 

stance, there are mafiy on Femoe at Laaland. Those are still 
further proofs- that all the granite of the pMps in the north of 
(Jermany, ho^vever great the distance, has Iw&n torn from the 
northern mountains, and not from the hills of Saxony or Si¬ 
lesia. \V© are wrt in possession of facts sufficient to enable us> 
to dev^ope the wonderful revolutions of nature, by which this 
may have been ejected; but every observation brings ua nearer 
to the cemses, and in a few years perhaps they may be disco¬ 
vered; 

The Gymnasium in Christiania, which bears the mo^at ap^ 
pellatip^of school, may be mentioned with distinction as a public 
establishsnent for education. Its merits are proved by the abili¬ 
ties of the teachers, and the progress made by the aemdbrs* It 
supplies to a certain extent the waiit of-a university in Norway, 
which has been so often warmly, but, however reasonably} always 

fruitlessiy. 
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fruitlessly, demanded by the Norwegians, as a literary centre in 
the interior of a remote kingdom, 'd'hich constitutes more than a 
third part of the whole monarchy. The school, which is situated 
ill the best part of the town, is a large building, and has a serious 
and dignified external appearance. It contains, besides the 
rooms adapted for tuition, several collections, which are not very 
^ distinguished, and the library, which is not more ornamental 
than useful and protitablc to the town. This library is open to 
the citizens, and contains perhaps not many rare, but a num¬ 
ber of usefid works. It owed its origin chiefly to the collection 
of Chancellor Doichmanu, who died about twenty years ago, and 
^vIio distinguished himself by his works on the modern history of 
Norway. This patriotic individual becpicathcd his libr ary to the 
town of Christiania, well judging that it would there be pro¬ 
ductive of the great^t benent. In the same spirit several other 
more recent libraries have been incorporated with it, for which 
thev ore partly indebted to an Arickcr; and they now continue 
unremittingly to' procure the most important pr^uetions of the 
(ieftnan and Danish press, so far as the school-fch^l which are 
by no means scanty,' will allow them. How few towns of the 
^ame extent, or in the same situation, can cong|tiu}ate theni- 
sflves on'such a library! And as it is not sulffered to remain 
bile, we can hardly doobt that it will greatly cootribute to the 
diftiision of knowledge. 

Tlie excellent Military Academy, vrhich Erectly fronts the 
<-fhool-hoiisd, is an object nc^ leas remarkable. It is certainly 
one of the best institutions in the Danish state^and has been the 
means of supplying the D'aniuh army with a great number of 
useful and accomplishef officeh. " '"It is a plfifuSht sight to see 
tlie hundred cade^, generally if 0^!^ an ip^Gation here, 
either assembled togciil^,-or id idvacity, 

their blooming coinpleMons, and dispel 

Jit once every ideaM constraint; pid we somlcseewlilft'n^^ter 
the building thaf^ is a much nobler instftntioU thait sirmlar 
schools for cadets generally are: yet the in^utlon^ii almost 
whollj^ supported by the contributions ^ wedll^i'fHdfvMuais. 
ThO aleadcni^'is indebted for the house fan ftegapt 
and the most beautiful in the toWn)) of 

the Aftdter^i'^lsmtly, by whom it was forni^ly 
instruihi^' -and books are legacies; . and onlytviro^ year^;^!^ 
it reeelii^'^tn the Chamberlain, PederAnck'er,'the nelffetfrafy 
anif'liu^n^U which devolved to him on the' death 
tl^ B^et^^fAncker. By these means they have bc^^abled 
Irtor^d^^uiiJtfsiAatica] school, which was the.^figln inkl- 
tutioir; it into an academy, in wldel^tl^ yi^||||: 0 fli^«Hrs, 

be^dss ^e inathematic£|l sciences drawing, are i^g^tly 

instmeted 
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iMstruct<^d in history, natural philosophy, natural history, and 
foieifpi lanj^UH^^es. Duiing sdieral (la\s ot* thf week they prac¬ 
tise leapin;>, clunbini;, rope-dancing, bwirnmiiiiT;, and other ex- 
ticises, wliich ProfesbOr Treschow' in Copenhagen very appro¬ 
priately calls the luxury of oditcatiou; hut a good officer will 
nerhapb not regiet the time he spent in such exercises. It is an 
excellent regulation, that the radetb neither lodge nor eat in the 
house; they are hoaidcd with respectable people of the town, 
t(*r the })iirpose of avoiding the monkishuobS of q secluded edu¬ 
cation. Tliey wisli to bting the young people as much as possi¬ 
ble into contact with the woild, and to bieak them at on early 
period of the narrow-mindedness which so eiriumscribedan occu¬ 
pation as that of a soldier has a necessary tendency to produce. 
The correctness of thc-e principles has been confirmed by ex¬ 
perience. even in the short sjjace of a few years. So long as tlic 
^tate of Denmark deems it necessary to keep up a great army, 
and to dedicate ao much of ita attention to that object, it weie 
heartily to be unshed that all the Danish officer^ found sucli ;i 
school for their formation as the Military Academy in Chi is- 
fiauia. 


XXXIII, Account of some further Etectrieal Experiments 

by M, De Neus, of Mechlin^ 

To Mr. Tiiloch. 

Sir, — I HAVE lately made an experiment which teiid^ to 
pio\e the simple oirrent with an apparatus not insulated h\ 
disks.—On placing th^^haiu which coiiducts the fluid to tlu* 
ground, in oimmunicatihu with a larg^i^ate of lead placed on 
^-he table of the-ippavatus, and applyitig the hand during the 
detonations of the ajnall bottle, we fed a succession of small 
shocks: it then occurred to me to place the tfher hand the 
lower cushiou of the apparatus, when 1 instantly felt the fluid 
running towuds ihe disk. Here 1 said to myseff, Chanco has 
confirmtd^o me the circle of circulation, announced to me 
fourteen since by M* Lugt, a Dutch philosopher, in con¬ 
sequence qi several yery ingenious experiments made hy an ap- 
pajratus nerlectly insulated. The apparatus of Mr« Sioger os 
very well adapted for repeating the two first experiments of Mr. 

which seem to me to prove incontestably, th|t tim floor 
does not furnish the fliud to the disk, but that thf wood of the 
table, and that which supports the disk between the cudiiops^c* 
xre the infkdblc (mndu^tor^, which refurnish the ^uidoxdked by 

fl^iction. 
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friction, and make it a continual circle by the iutermcdiu|n of 
the conductor, while the rotation of the apparatus lasts. 

For the first two experiments, it is only necessary to fix a 
large copper wire with a well polished knob in the lower metal 
of the conductor, which is supjK)rted on the column of glass; 
and a second similar wire in that which supports the cushion on 
the second column of gloss. These copper wires in a perfect 
state of insulation ought to bend on the side opposite to the 
handle, in order that we may remove or bring close these 
knobs to the distance proper for the experiments. For instance, 
for the first experiment, wliich seems to prove that the best iso¬ 
lated apparatus produces the same number of sparks, and at the 
same degree of strength, as when the cushions communicate 
with the floor, we bring the knobs to the distance at which we 
obtain the strongest sparks. If we turn the cylinder for a whole 
hour, neither the immber nor strength of thief sparks will be di¬ 
minished and, as i have observed, it will be the same when we 
comimmicate Alternately with the cushion and the conductor. 

In the second experiment Mr. Lugt places a bottle on an in¬ 
sulator: a crooked wire'which communicates with the external 
coating of the bottle, presents as in my experiment its knob bo- 
fore that of the interior coating, in order to obt^n a detonation 
at the time of each:saturation. Present in the state of insula¬ 
tion the knob of the copper wire which comxnuuicates with the 
cushion, against the stalk ofi^ the exterior e^^ing of the bottle, 
and that of the conductor ^^nst that of the interior. !f tlie 
distance of the knobs is proper for obtainit^ the strongest de¬ 
tonations, their force and their number will neither wgment nc^ 
diminish any thing in theinsulation of all thb jBppaiatus, except 
by making a communl^tion alternately with ^ giruand, either 
by mcaas nf they or thh conditetorV tjeptt^entiy Mr. 

Lugt concludes, the floor contrihptCs nothitig td th^ charge of 
the Leyden phial-f and the attraction which'acts, is owing to the 
ddhk, which tenefli to resume its equiHbrium'jiahd attracts towards 
it the fluid excited by friction. In a note Mr* Lugt compares 
this eircolatory action to the Voltaic pile, ' 

When I mentioned, in two of my letters to M. Dd^Metheric, 
the experiiAents of the Leyden philosopher (and which. Were 
published in the Dutch language in two small voitiiiKes^bif802 
and also admitted the theory of the eh- 

deavoared in consequence to make them bend to the two t!iUr- 
lentil. ’ Several subsequent experiments bafe inade?^ MbaUtfen 
theory for that of Franklin modified. " 

' gives me most pleasure is to find a foots, 

of tbe tmory of elective attractions, and all 
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I'odies have to attract the ignited bases which they have lost 
eithir by fermentation, friction, or simple contact. I am glad 
therefore that I had delayed putting the hnishing hand'to the 
account of my experiments, because the theory of the Leyden 
phial by the action of a single Iluid l;ecomcs thereby much sim¬ 
pler, as well as many other facts. I think I shall be able by the 
end of October to scud a full account of my principal experi¬ 
ments. In the mean time I shall describe the way iu which I 
arrange a non-iusulatC(l apparatus. 

I place a wine bottle or flask on an insulator having two stalks 
and kiiobs bent inwnnl, to charge on one hand the interior coat¬ 
ing, aiid on the other to detonate on the knob of a third stalk 
screwed into the uietallic stand of tiu insulator. Instead of 
placing there a tube with metal wires and ivater, place in con¬ 
tact a copper rod to which a chain is to be fixed to draw away 
the fluid on a landnuted plate of lead two^r three feet long. 
At the end of. this plate fix wnlh wax a large copper knob as 
high as the rod of a Leyden jar, of the same size-with the first, 
in such a way that its km>b may jircsent itself facing that of the 
roll of lead. We begin by scarciiing for the distance, in order 
to obtain the strongest detonations irom that which communi- 
lates w’ich the first conductor: afterwards, having attached with 
soft wax a gold or'silver wive to the metal of the rubber, in order 
to fix in the same way tl>e other end i^gainst the exterior coating 
of the second bottle; we leave a ^parntion of about a line be¬ 
tween the interior knob and that ^ the roll of lead. This ar- 


rangemeut establishes the circle, which 1 obtained bv my two 
hands. • • 

If we turtt ' the disk or t1ie*.non-insnlatod cylinder of a com¬ 
mon app^l^at^s^t]l supporter amfa .wooden table, on which 
the roll jofl^.Wpkcetl'i the fluid whicfi.H^ sh^I see incessantly 
passing chain will not pass to the floor, but will pro¬ 

ceed by. alTinity or elective attraction by the metallic ci^rcle, al- 
tiiough the latter is interrupted iu the first place by the spacer 
between th.e tp^o eppper knobs, and afterwards by the thickness of 
the glass of the second coated bottle. This passage charges it 
with strength to exhibit the spark set out by an ex¬ 

citer, aud^^g^e.the commotion to make it be felt with force. 
It ine, that; this experiment is one of the best adapted 

for itei^nsti^^ng the eltu:tive affinities. There is at erijryjet 
a stremger.spark between the two knobs; but it appears ihx me 
lyor^y of ;|^tark_, that after a feeble charge, the attractive'-f^e 
^een no Idfi^er Overcome the resistance which the glass of thi» 
bottle o}|p^|vto-thO e'Qneut by the gold or silver 
It tak^s i^^^ijj^rVgourse by the wood of the 
winch the ^hk. From that instant ^e least fluid 

Vol. 48. No. 220. Ausust 1816. '*1 is 
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is seen between the knobs, until the moment of detonating the 
second bottle. Ought not this fact to induce us to suspeerthat 
the glass takes up a superabundance of Huid in what is called 
the Leyden charge ? 

I am, &c. 

July 10, 1815. Db NeUS. 


XXXIV. Instructiom issued hy the French LegUlature for 
obtaining a Fatent {Brevet d^Inveniion) in jFVancc*. 

Motives which gave rhe to the System of Patents* 

It has been always admitted, that it was as just as it was use- 
ftil to the progress of the arts, to secure to inventers the pro¬ 
perty of their dis,foveries; but to accomplish this in an advan¬ 
tageous maimer for themselves and for the public was not so 
easily arranged. Some wislied tliat exclusive privileges should 
be granted them, the duration of which should be unlimited, 
while others thought that those privileges ought only to be tem¬ 
porary. . Lastly, according to a third opinion, it was preferable 
to decree rewards to them, and to render their discoveries in¬ 
stantly open to all. The administration frequently had recourse 
to this plan; but as it involved the state in considerable ex¬ 
penses, and did not always satisfy inventers themselves, it was 
necessary once more to inquire if there was any possibility of 
conciliating all interests. This object was at length attained by 
the laws of the^th of January and 25th of May 1791, -which 
established brevets. Titles of this description now secure, on 
the one hand, to artists the excliuivc enjoyment of their disco* 
veries, and give on the other, at their expiration, a very important 
guarantee, i, c. that of the preservation of several inventions, 
which without this plan would be imperfectly known, if not hid 
from the public altogether. 

Formalities to be observed hy those who solicit Patents, and 
. Amount of the Sums which they must pay. 

The patents delivered by the present French Government bear 
no resemblance to the exclusive privileges which were obtained 
under the ancient monarchy: they arc merely a certificate given 
to aii inifividual, of the declaration which he makes of having 
invented a machine, or a process, from the employment of which 

* Now that a free intercourse subsists betweea the two countries,' it is 
to be presumed time these instructions will he found highly u&ofui to those 
%itish patentees who %vtsh to extend their invention, and secure the emo¬ 
luments resulting ft om it in France. ' 


anew 




for ohtaining a Patent in Prance^ 

a 11 ^ branch of industry is the result. Three kinds of brevets 
are issued; viz. invention^ perJ'ectioTiar^, and importation. 

Patents of importation are granted to .those who procure for 
our industry a process or machine known in foreign countries 
only. The laws of the 7th of January and 25th of May not 
iiaving determined in a positive manner the duration of these 
patents, an imperial decree of the 13th of August 1810 ordains 
that it shall be the same with that of patents of invention. 

Improvements in the arts often form an invention as impor¬ 
tant as the primitive discovery. It was therefore proper to give 
an extensive property in them by a patent. But if the French 
laws have gone this length, they do not regard on the other 
hand as improvements, any ornaments or mere changes of forms 
and proportions. There must be an addition to the discovery. 

Several discoveries cannot be included iii^ one brevet: each 
must be the subject of a particular petition."’ In order to ob¬ 
tain a title of this kind, the compliance with different formalities 
is indispensable. 

The claimant must, in the first place, deposit at the general 
secretariat of the prefecture of the department where he resides, 
a sealed packet, containing 

1. His petition to the minister of manufnetmes and commerce, 
to the effect of obtaining a brevet for five, ten, or fifteen years, 
according as he pleases. 

2. The memoir describing the means which he uses. 

3. Double sets of drawings signed by liiinself, or a model of 
the object of his discovery. 

4. An inventory, in duplicate signed by him, of the pieces 
contained in the packet. 

He must besides pay a tax, more or less considerable, ac¬ 
cording to the duration of the brevet, which cannot exceed fif¬ 
teen years. 

Tiiree hundred francs (13/. IOa.) are paid for a brevet foi 
five years. 

Eight hundred francs (36/.) for ten years. 

Fifteen hundred francs (67/. 10 a.) for a brevet for fifteen years, 
besides fifty firancs (2/. 2 a,) for the fees of making out the pa¬ 
tent. 

The Wiv admits of the duration of brevets being extended: but 
ill order to obtain this favour, which is but rarely granted, a 
royal decree is necessary. A new sum is then paid in the above 
proportions. 

The claimant must pay as a deposit with his papers, one half 
of the tax. He i,s allowed six months to pay t!ie other half $ 
if not paid then, the patent falls to the ground. If patentees 
wish to make any changes in their original petition, they must 

1 2 deposit 
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deposit the description of their new method in the secretariat: 
of the prefecture and pay a second tax, which is twenty-four 
francs (.20.«.) for the chest of brevets, anti twelve francs for the 
secretariat of the prefecture. TIic minister for nianufactuves and 
commerce then delivern a second title, which is called Certiheate 
of additions, changes and improvements. 

Article 10, title 1st, of the law of the 23th of May regulates 
the destination of tlie sums raised from the obtaining of brevets: 
in the first place they go to pay the expenses of the making out 
and publishing the brevets, afterwards to pay the expenses of print¬ 
ing and engraving tlie l)ievets which have expired; and if there 
is any surplus, it is to be employed to the advantage of the na¬ 
tional industry. 

The secretary-general of the prefecture draws up a proces- 
vcrbal on the back of the packet placed In his hands, and he 
delivers to the fAtitioncr a ecrtificate of having so received it. 
The whole is afterwards addressed by the prefect to the minister 
for*inanufactures and commerce, 

Prificiples esiahluhed by the Lan s in the Deliverance 

Brevets or Patents. 

It has been seen above, that in France there is nothing else 
than the certificate delivered to an individual of the declaration 
whicii he has made, of having invented a machine or process 
giving rise to a new braiich of industry. The administration 
does not judge, in fact, of the merit of the inventions for whicli 
patents are solicited. Whoever has complied with the forma¬ 
lities prescribed by the laws of the 7th of January and 2.)th of 
May 1791 may obtain them, as these laws enact expressly that 
they shall be'granted on a simple fequestf and wiihont previous 
examinalioiu Thus they may be applied for, for a process known 
to every body; the legislature having determined that tliey arc 
null, and even prejudicial to those who have obtained them, if 
the object for which they have been granted has no existence; 
or if it has been known or practised before the date of the bre¬ 
vet. In fact, if the discovery be purely imaginary, the expenses 
which the patent has cost are wholly lost. If tlie process was 
already known, Article 16 of tlie law of the 7lh of January pro¬ 
nounces its nullity. The rights conferred by brevets are. there¬ 
fore conditional only, i.«. they secure an exclusive enjoyment 
only if the patentee is really an inventor. At the first glance, 
it may be thought strange that titles of this nature should be 
given without previous examination; but on reflection it will 
appear that it would have been very diBicult to have found a 
mode better adapted to the end in view. Several motives dic¬ 
tated this line of proceeding: ,ou the one hand, it was proper to 

save 
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^ave the administration the embarrassment of a long and difficult 
examination, and the responsibility of a judgement which, if it 
had been unfavourable, might have givep rise to charges of par¬ 
tiality or malignity: and on the other hand, to spare to inven¬ 
ters the necessity of a communication, the abuses of which they 
might dread. In fact, (he previous exammalton would have 
been completely to the disadvantage of ariists, since they nm^t 
have communicated, without any })Iedge (jf success, process«:s 
the property of which might Ijave lieen snatched from them. 
It world have been necessary to have subniitted these procestc'v 
to commissaries following the same career with themselves, and 
whose private interests, prejnclices, or spirit of rivalship, might 
sway their judgements. In the most I'avourablc j)oint of view, 
the previous examination would therefore have had for a result 
to dissipate some absurd projects and some futile inventions: 
but the public, if they had been allowed to appear, w'ould soon 
Iiave done justice to-them; and if the invention had been useless, 
the patentee would have thromt away the expense of bis brevet. 
This motive is sufficient, we apprehend, to dinnnish in the minds 
of artists, generally not very rich, the partialities which they 
have for their discoveries, and prevent them from presenting pe¬ 
titions without any object. ^ 

It remained to provide tor the case in which a patentee should 
make a dangerous use of his brevet, or one injurious to the 
health or morals of the public. The laws of the 7th of January 
and 25th of May liavc in this case provided the means of de¬ 
priving him of a privilege which he might abuse, and even of 
punishing him if he does. They have likewise pointed out the 
steps to be taken to deprhe him of a right which he has usurped 
over some thing already known. 

Nullity Brex'els^ and Authorities which duide upon them. 

The miHity of brevets is decided, according to circumstances, 
by the administrative or judiciary authorities. The minister of# 
manufactures and commerce decides upon it when the patentee 
has not paid the balance of his fees, and when the inventor 
(without assigning a good cause for his delay) has not brought 
his discovery into use within the space of two years. The tri¬ 
bunals are to judge upon the disputes which may rise between a 
patentee whovvishes to maintain Ins privileges, and any individuals 
who pretend that his invention was known previously to the date 
of his patent, either by being in use, or by description in a 
printed work. The interested parties must tlierefore use all the 
necessary and usual means to obtain a decision. ]n o^deting 
tliis measure to be pursued, the law considers the pat^t as a 
property of whkh no person can be deprived without a due ob- 

13 ' servance 
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servance of the established forms. Articles 12 and 13 of the 
laxv of the 7th of January, and U), 12, and 13, of Title 11. of 
the law of the 25th of May, regulate tlie method of proceeding. 
According to these articles, the infring^ns of a patent most be 
brought before the Juge de Paix, wim, after hearing parties and 
their witnesses, pronounces his decision ; which, if there be no 
appeal, is forthwitlk executed. 


Arrangeme?jts made since the Promuloaiion of the Laws of the 
1th of January and 2otli of 'May 1791. 

The laws of the 7th (d January and 25th of May are not the 
only ones which liave been issued upon brevets. There exists 
another law, dated the 20th'of September 1792, which prohibits 
all granting of brevets for any other objects than those connected 
with the arts. Petitions for patents fur hnancial and commercial 
operations gave rise'to this prohibition. Subsequently a decree 
was published, winch merely concerns the mode of delivering 
brevets. Previously they were granted by the supreme authority, 
but thenceforth by the tninister for manufactures and comnjerce. 
The certificate of the petition which he gives is only a jirovisional 
title: but it becomes definitive by the transmission to the pa¬ 
tentee of the article in the royal decree which applies to his in¬ 
vention, when the brevets delivered in the course of every four 
months are published. Dixficulties having arisen, whether, upon 
receiving the certificate of the application, the infringers of a 
psteat might be prosecuted, or if it was necessary to wait until 
the patent had received the publicity procured to it by His Ma¬ 
jesty’s proclamation,—a decree of the 25th of January 1307 
puts an end to these doubts, by enacting chat the duration of 
a patent begins to reckon from the date of the certificate which 


establishes provisionally this privilege.^* The same decree has 
decided that the priority of invention, in case of contestation be¬ 
tween two patentees for the same object, is acquired by him 
who has been the first that has deposited at the secretariat of 
the department the documents which ought to accompany the 
claim for a patent. An arrangement in article 14 of Title I!, 
of the law of the 25th of May had prohibited the obtuning of 
brevets by what is termed actions. This was abrogated by a 
decree of the 25th of November 1806, on the representations of 
some individuals that it would prejudice the interests of inventers, 
inasmuch as it would deprive them of an easy method of talcing 
advantage of their discoveries. 

It sometimes happens that patentees address themselves to 
Government, in order to obtmn recompenses as the authors of 
important discoveries. It is impossible to listen to all their de¬ 
mands in this respect. iUof the law of September 12, 

1791, 
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1791 3 prohibits the granting of particular encouragements to 
those who have provided themseves with a patent. This reso¬ 
lution was adopted, upon the consideration that no recompense 
is due to those inventers wlio reserve to themselves the exclu¬ 
sive enjoyment of their discoveries; and that those persons only 
merit favour, who render their discoveries of free and common 
use, and thus add to the welfare of society, uhich all govern¬ 
ments ought to seek incessantly to ameliorate. 

Paris, Oct. 30,1813. CoUNT D, SUSSY, 

Minister of Mniiufucturcs ami Cotamerce. 


XXXV. On Florin Grass, Wiixiam Richahdson, D. D. 

To Mr, Tilloch, 

Sir, — I YKSTERDAY received, through Mr. Farcy, the 2l7tli 
number of your valuable Magazine, containing a geological letter 
of mine, addressed to my friend The Countess of Gosford, com- 
nnmicated to you by Mr. Farey, who, I suspect, received it from 
my worthy and much lamented friend Mr. Johnes, member for 
Cardiganshire, lately deceased. 

That letter was nearly limited to facts —while the observa¬ 
tions to which these facts give rise, and the inferences to be 
drawn from them, were reserved for another letterf as I there 
state. 

This second letter to my noble friend, 1 now transmit to you, 
conceiving the first would be imperfect without it. 

Mr. Farey has been pleased to add, and you to publish/^Sow7£> 
preliminary remarks and illustrative notes:'* —upon these I must 
request you to indulge me in a few observations: 

Mr.Farey, after some very flattering expressions, is pleased to 
lament **that my attention should have been entirclv diverted 
from geology, my proper pursuit, in order perseveriiigly to at¬ 
tempt the conversion of English farmers,— a vain attempt*' 

Vain enough no doubt, but not entirely desperate; for, while 
the great body of the English agricultiirists are obstinately pre¬ 
judiced against any thing they are not used to, and reject no¬ 
velty with contempt,—yet still there are a few 

<*-qtabus arte bcnigi»\ 

Kt tncliore luto 6nxit poccordis Titan.'' 

must not therefore complain, 

** Si rcliquos fugicodn patrum vestigia duennt.” 

My exertions too have not been entirely fruitless. Our own 
East In^S epjoy the luxuriance of this succulent grass. St, 

14 HeUna 
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Helena cultivates it successfully. Denmark, with avowed g:iaiit 
tude, CKults in the complete establishment of this vegetable, 
equally productive in their cold climate and in our owiu 
Huisia too sent a St^avant to (/loid'cclc to learn Fiorin culture. 

You must forgive mo for obtruding a few words on a Mibject 
W'hich, though not m jJ'our immediate department, was intro- 
dueeu ill your own w^/iiie; and for showing that, although 
it may not be entitled to tlje name of yr;e//c*c, yet it has always 
been treated by me scwnfi/ical/y. 

You, Mr.Tilloch, who have occasionally published my geo¬ 
logical papers, know that my method is simple. I first establish 
ybc/5,—then proceed to the htfcitmccs that follow directly from 
them. In agriculture 1 pursue the same line; for, when my ob¬ 
ject was to introduce llic culture of Fiorin grass, by inqiressing 
on the world an high idea of its value, 1 commenced by esta- 
lilislnng its curious properties as my facts; and then showed the 
important couse(|'Jcnccs lliut must aecessaf^j follow its pretty 
general culture. 

As Mr. Farey states that I have faih-f he brings the question 
to issue between the Engh\h farjntrs and me. I must therefore 
first show that my fads were well established. 

Seldom indeed has such a mass of evidence been produced.— 
It is now eight years since I first 'jmblicly invited inspection at 
Clonfecle; and every year since I liavc been visited by numbers, 
and among others by muny of the nobility and prelates of my 
country, who have iinaiiitTiou''Iy in the face of the public borne 
testimony to the truth of my /udv, that is chiefly, imuiensity of 
produce, and superior quality of my hay. 

I have now- a better opportunity ihau ever of convincing tliose 
who are disjiosed to doubt llic trutii of my facts. The liberality 
of the Irish Farming Sodehj has held out as encoiuagement, 
niagiiificcnt premiums for the best Fioiln crops in 18ib. J know 
of several candidates; and am myself one, though with little pto- 
spect of success, as the pnimiums arc limited to new crops, and 
my good grounds ai*e all long under Fiorin. 

Here incredulity will he deprived of its usual excuses; care¬ 
less inspectors,—|>artial to me—ami chosen by myself! But in 
this instance, iXxe faclSy that is, quantity and quality 
will be established by jjcrson i mnninated by the Farming Society, 
and jealous competitors will take cure that I do not deceive. 

Secure of respectable ju<lges, I shall avail myself of tfie 
wretched ground I am limited to, and brave the English farmerS, 
who, as Mr. Farey tells us, are not to he convinced; and I now 
in June tell them, that in October I shall exhibit crops of hay, 
pf superior quality, trebk and even quadruple the cjjuantity they 

themselves 
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rhomsclves are used to raise, with all their boasted aijncultiiral 
>kjl!, from their best grounds; while much of mine shall be found 
growing on brnd, from most of which that same great agricultural 
skill of theirs could not extract any produce—to wit, cold, 
wet, peaty ground, burned down (for greed-of ashes) to a tough, 
viscid, incoiuhustihle inoory clayand filso peat vtoss twice 
cut out for turf, aud now brought dowiitoW'ithin twelve inclus 
of the pel'petnallv stagnant water, apd often flooded. 

My ius})ecU)rs also will see, atid I hope report (though 
not for competition) tliat the rest of my meadows retain their 
usual value, and that inv ninlk and tenik successive crops of 
Fiorin, growing on light dry upland ground,' have not in the 
least fallen off. 

I like to taunt incredulity, and therefore tell these uj>believing 
farmers of Mr. Farcy’s, that the grass they reject, thrives, and 
luxminti'S equally on the top of the mountain and bottom of 
the valley; tlianl^^ my noble friends the Marquises of Hert- 
f(ird and Abercorn for enabling me to establish this important 
factf on their respective mountains. Nor, taking the question 
a priori.^ is it unreasonable to ask these sceptics to concede that 
this same Fiorin grass, already iu posseksion, and almost ex¬ 
clusively, of every green mountain in our islands, must, when 
fostered by man,—stimulated bv manure,—and protected from 
its enemies, thrive and luxvrmte in the same soil and elevation 
wliere it grows spontaneouslv without any of these aids. 

Had Mr, Farcy’s obstinate friends the faculty of drawing coji- 
elusions, they would soon hud to what stupendous coiisequenccs 
this hardy habit of Fiorin must nectssarily lead. 

Our rnoimtains are desolate, because they will not produce 
food for mart without manure—nor winter sustenance for his do- 
viestic cattle^ to afford him mamire andw//^. Give him hay in 
abundance (as Fiorin will rapidly and cheaply), all his difficuitic^ 
vanish. Hay produces and rimmre, lienee potatoes, rye, 
ami black oats. 

Great jmoprietors may soon restore the population of the 
mounlain Highlands of Scotland. Enable the holders of small 
tacks to supply themselves with liny, they cease to be claimants 
on sha^s of the witlcly extended pastures, or rivals of the wealthy 
graziers, and sheep feeders. A very few acres in the glens and 
valleys will enable them to feed themselves, and to derive their 
other necessaries from their domestic industry. 

Wliat a field is here opened for the establishment Of a manu¬ 
facturing population! Cheap land-^food easily raised—fuel in 
abundance, Nor is weighty capital req\!ire<l:—the attentive eye 
and fostering han4 0^ thp proprietor arc nearly all that is rc- 
.^juisite, 

But, 
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Butj Mr. Titloch, I am wandering from your proper depai t 
ment, and from what Mr. Farey is pleased to call my oun pro¬ 
per pursuits 1 nmst return Co it. And as he requests me to give 
an attenUve reading, and consideration, to his paper on the 
Strata rf Antrim, in your xxxixth volume, and that I will, etc 
long, furnish you, at-so^ length, with my candid and free re¬ 
marks on this paper,^|id|j^iledchiefly from my own writings;*'— 
I repl^’, that I shall be happy to do so, so soon as you or he 
can furnish me with the paper referred to, which in my remote 
and retired situation has not reached me. 

Moy, Ireland, June 1810. W. RichAROSON. 


XXXVI. Experiments relating to the Impurities of Hydrogen 
as it is commonly obtained. By M. Donoiun, Esq, 

Read to the Kinvanian Society ofDi^l^f May 15« 

The process employed for obtmning hydrogen is the decom¬ 
position of water by means of a metal. For this purpose zinc 
and iron are commonly used, with dilute muriatic or suljthuric 
acid*. But the gas thus produced is variable in some of its 
properties: its odour, and the colour of its flame, are not al¬ 
ways the same: it therefore contains foreign matter. 

Experiments which required very pure hydrogen compelled 
me to pay some attention to its common impurities, and to the 
best means of removing them. 

A very small Woulfe's apparatus was arranged, the first bottle 
containing caustic ammonia, the second lime-wdter, and the 
third common water. A long continued stream of hydrogen 
was passed through this series, from the vessel in which it was 
generating; and the pressure^of several inchevS of water was ap¬ 
plied. By this process, the ammonia acquired a fetid smell. 
When mixed with muriatic acid, it exhaled the odour of sulphu¬ 
retted hydrogen; and paper moistened in acetate of lead was 
blackened', when held over the fluid. The lime-water contained 
carbonate of Hme; and when the clear fluid was poured off, 
and mixed with muriatic acid, a minute quantity of wl^ pow¬ 
der was deposited, which when separated burned blue iikg'suU 
phyr. The smell of the hydrogen obtained was, by these means, 
altered: it had now an odour precisely like phosphcmis'L It 
burned with a fine green flame; whereas before it burned blue. 

* The guR-barrcl process is so very troublesome and difficult to manage, 
that, I believe, it is seldom resorted to. It affords, however, a very pu£e 
hydrogen. . v. 

Wishing 






Hyirogen as it is commonly obtained. 

Wishing to try if hydrogen, procured by means of zinc, can" 
tain sulphur, I repeated the experiment with that metal. Sul¬ 
phuretted hydrogen and sulphur were obtained as before; and 
the gas gave the same smell and flame as the former. 

By repeating the process, with muriatic acid, it was proved 
that the sulphur had not been aflorded by the snlplmric acid. 
And trials on different specimens ofirdll^d'zinc offered the re¬ 
sults already stated. 

Thus common hydrogen contains an admixture of sulpbui cited 
hydrogen which is not absorbed during the passage of the gas 
through the water in which it is received; and this admixture 
affects both its smell and the colour of its llame. 

From these facts, it appeared that the water resulting from 
the combustion of common hydrcgeii should contain sulphuric 
acid. A large quantity of hydrogen was therefore collected in 
new dry bladders provided with pipes and stop-cocks, and the 
combustion wa^|Hj^red to go on slowly, in a new and perfectly 
clean globe, kep^cool under water. The water produced was 
tested with muriate of barytes, which caused a precipitation; it 
also reddened water tinged with violets. 

The experiment was repeated witlr this difference, that the 
gas, previously to its reception into the bludtlers, was suffesed to 
remain over water for twenty-four hours, and was frequently 
agitated. In this case, the water produced did not af&rd a pre¬ 
cipitate with muriate of barytes. 

During the revolution which took place in chemistry towards 
the end of the last century, there was a controversy concerning 
the product of hydrogen burnt in oxygen. The advocates of the 
new doctrine stated that the result is water. The opposite party 
maintained that an acid is the product. Acid was, in some 
cases, certainly found; but it was conceived by the framers of 
the new system to be formed by the combustion of a little azote, 
from which it is dilBcult to free oxygen, in other trials no 
trace of acid could be detected. The foregoing statements ren¬ 
der it probable that, when acid was produced, it might have been 
the sulphuric, but so much diluted as to be difficult to recognise; 
and when there was no trace of acid, the hydrogen had perhaps 
IcHn 10 Jong over water that the sulphur was taken up entirely. 

The hydrogen, which had been freed from sulphur and car¬ 
bonic acid, had a remarkable smell of phosphorus. This might 
he really owing to phosphorus, for some kinds of iron have Imn 
proved to contain it; or it might be owing' to arsenic. Either 
of 'these would be acidified by passing the impure hydrogen 
through nifi^us acid, and the gas might be obtained in a state 
of pnnty, 

A long eontlnued^stream of the gas wfa therdbre paseedi through 

a scries 
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a series of Woi^lfe’s bottles, the first containing lime-water, the 
second nitrous acid, the thii^ water, and the fourth dilute solution 
of sulphate of iron : from the last bottle proceeded a tube which 
plunged deeply in the water-cistern. At the end of the process 
the hr«t bottle contained carbonate and hydro-sulphuret of lime; 
in the second the niteoHMuld&as rendered colourless; the water 
of the third prevelllW^M paSage of nitrous acid vapour into 
the solution of sulphate^ of iron; and this solution in the fourth 
defined a quantity of nttcous gas, as was shown by its olive co-- 
lour. The hydrogen which came over when agitated with water, 
was destittite of smell. When a jar of it was kindled, it burned 
gradually, but the light was so faint and rare that it had no co¬ 
lour. I was not prepared to take the specific gravity of this 
purified gas. 

The nitrous acid did not manifest the least traces of arsenic 
or phosphoric acid. When evaporated to drroeas, it left a por¬ 
tion of matter too minute to ascertain the ixaH||^ of. 

Prom the foregoing it appears that, in oott to obtain pure 
hydrogen, we must first agitate common hydrogen with liine- 
w'ater during a few minutes, next with a little nitrous acid, after¬ 
wards with ditiitc solution of sulphate of iron; and lastly, virith 
water. The gas is now entirely deprived of smell. 

For this purpose, a funnel the throat of which is fitted \yith a 
ground glass rod, its pipe being ground to fit the mouth of a 
large bottle, will be a convenient apparatus. When the fluids are 
to be poured out, it must be done by inverting the bottle under 
water, and withdrawing the funnel. 


XXXV'II. Notices rc'>pecling New Books. 

Ma . Accitm has in the pre^s A practical Essay on Chemical 
Reagents or Tests, illustrated by a Series of Experiments.” 

The work will comprehend a summary view of the general 
nature of chemical tests;—the effects which are produced by the 
action of these bodies;—the particular uses to which they may 
be applied in the pursuits of chemical science;—and the art. of 
applying them successfully. A List of those substances for wbifih 
there exist any appropriate tests will be added; and a port^lb 
chemical chest, containing all the chemical tests and apparatus 
nedlssary for performing the experiments described in this, 
Treatise, may also be had with the work, which will be publishe4 
early in September^ 


^The Rav, T.Mauricc, the learned author of Indian Antiquities, 
{iastn the press Observations pn the Ruins of Babylon.’’ 

' Mr, Maurice 
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Mr, Maurice intends in the course of the work to prove t(iat 
the famed Tower of Babel was a Temple to the Sun, and the 
\vli(de of that vast city was constructed upon an a^trollOlnicnl 
basis—showing also the high adyaxicb of the ancient race of 
Fire-worshippers (its founders) in metallurgjc science, in archi* 
teeturul design, in geometry, in hydraulics, in the 

art of engrafving, colouring, &c. strictures on the 

Bahyloiiian bricks, and their iiiscripti, 0115 ,.preserved in the British 
Museum—O jj the ruins of PersepolU, prChelnrainar; including a 
dissertation on a lately discovered Persppolitan monument, of 
high importance to astronomers, and supposed to contain a por¬ 
tion of the ancient Balylonian Sphkre —On the presumed An¬ 
tiquity of the Arch, no wlierc to i>e foxiiid amid these ruins—On 
the Origin of Alphabetic Writing, and various other subjects con¬ 
nected with the history of the most ancient periods. With il¬ 
lustrative engravings. 

The work published by subscription. Price one 

guinea. 

Subscriptions received by the Author at the British Museum ; 
also by Mr, Miirrav, Albcmarle-strect: and Mr. Richardson, 2o, 
Cornhill. 


Mr. Ryan, who lately obtained the prize of 100 guineas' with 
the gold medal from the Society of Arts, for his ne\y, system of 
ventilating coal-mines, has in the press A Treatise on Mining 
and Ventilation, and embracing in a particular manner the sub¬ 
ject of the Coal Stratification of Great Britain and Ireland; with 
the most approved methods of discovering, working, and venti¬ 
lating the same. 

Mr. Forster is collecting subjects for a work he intends to pub¬ 
lish,. Oil tlie generic Forms of the>^Crania in Animals, 


A new.Edition of the Rev, Mr. Harmer’s Observations on va- 
rioufi Passages of Scripture, with many important additions and 
ccffrections, by Adam Clarke, LL.D. F.S.A., will he published 
in » few days, elegantly printed in four octavo volumes. 

_ 

f 

. ,XXXVIII. , Procecdmg 5 of Learned Societies^ , 


ROYAL MKCICAL SOCIETY OF E^INBCRGH. 

7his Society has proposed the following as a Prize-qnestion: 

What are the chemical changes produced in the air by the 
growth of plants ? mid do they ou the whole purify or deteriorate 
the atmosphere ?” 

A set 
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A set of books, or a medal of five guineas value, will be given 
annually to the author of the best dissertation on an experimental 
subject pr<^osed by the Society; for which all the members, 
honorary, extraordinary, and ordinary, will alone be invited as 
candidates, 

The written in English, French, or 

Latin, and to be Secretary on or before the 1st 

of December of year to that in which the sub¬ 
jects are proposed ; adjudication of the prize will take 

place in February folldw^. 

To each dissertation mast be prefixed a motto; and this 
motto is to be written On the outside of a sealed packet con¬ 
taining the name and address of the author. No dissertation 
will be received with the author’s name affixed ; and all disser¬ 
tations, except the successful one, will be returned, if desired, 
with the sealed packet unopened. 

KIRWANIAN SOCIETY OF DUBim. 

Dec. ISy 18i5. A paper was read by D. Wilson, Esq. “ On 
some Licfuid Combinations of the Oxymuiiatic Acid, and their 
Application to the discharging of Turkey Red in Calico-printing,” 

The Turkey red is not discharged by any of the oxymuriates 
hitherto employed, but for this purpose oxymuriatic acid has 
been used. This produces many inconveniences. It is highly 
dekterious to the workmen. By acting on the metals of the press 
employed in printing with it, black spots are occasioned in the 
stuff, and its texture is injured. Mr. Wilson found the dis¬ 
charging power of the oxymuriates to be in proportion to the 
weakness of affinity between their constituents. Hence he found 
oxymuriate of alumina to answer the purpose, even in a shorter 
time than the acid, and without any of its inconveniences. It 
has been since pretty extensively iised. He prepares it by de¬ 
composing dear solution of oxymuriate of lime with solution of 
alum. In fha same manner he recommends various other oxy¬ 
muriates to be prepared for the purposes of the arts, and points 
out their application. 

May 15, 1816. A paper by M. Donovan, Esq., Secret»v, 
was read, On the Impurities of Hydrogen as it is commonly 
obtained,” and the experiments were repeated before the Society. 
It is unnecessary to give any abstract of this paper, as it is in¬ 
serted in full in the present number. 
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"■ence and Miscellaneous Articles* 


AERIAL NAVIGATION. 


Is consequence of Sir George Cayley’s communication, inserted 
in our number for May, we have been favoured with a letter from 
a gentleman of distinguished literary and scientlhc reputation. 
He is “ inclined to believe that something^gful to mankind on 
the subject may be either positively or ap^ively ascertained, 
under the conduct of men of science.” He is willing to con¬ 
tribute fifty pounds for furthering any plan which may obtain the 
sanction of a few men of the description to which he alludes. 

Sir George Cayley has retjuested us to correct an error in the 
title prefixed to his last article, in which F.R.S. was affixed to 
his name by mistake. The fact^'^was simply this: The Editor, 
who was obliged to leave town for a few days, sent the commu¬ 
nication without any title, along with some other articles to the 
printer to put to press in his absence; and trusting to memory 
instead of looking at Sir George’s previous communication^ the 
printer committed the error complained of. 


CORRESPONDENCE OF M* VAN MONS, CONTiNOED*. 

Btusrifilf., July 1810. 

I have oMat^ paid particular attention to the manner in which 
the solutions of salts are decomposed by reduced metals. We 
see a thicker tluin water, separated from the solution and 
approacmxhe metal: then it disappears, and at the same instant 
the reduced metal shows itself in a state as if it had undergone 
fusion. It is not to be supposed that the acid quits for some 
time the oxide, to admit of the latter taking up the oxygen by 
the decomposing metal; for this would be granting too^ffi^eh ; 
and besides, the solution reacts at no period on the bltie ooknir 
with which we stain It. We ought rather to conceive tbat^hc 

* In tbe translation of the letter of M, X^an Mons, given in pur nnmber 
for March, top. 814 and 815. the muriate of lead of Derbysliire is said to 
coniistt of fead and ‘•pAjipAjnc aeiJ;'* the latter ou^t to haVe been 
**p/ias^en RcU.'* 

water 
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water of the solution, displaces ftom the decomposing metal hydro¬ 
gen, which approach^ the decomposed salt, to plate itself in the 
room of its equivalent ^uder the form of wqter, and peculiarly to 
the water of oxidation of the oxide of 'this spit, whereby "this 
oxide is reduced, and that .the acid adh^h^ to this water is 
substituted for the hydrogen, or take|||^fl||^of this principle, 
and thtis forms in every respect tqaj^HHw ^v.lt is impossible 
that the case can he otherwise. hised, but it 

is newly composed. It is the actm^H||H^|ike$ place under 
the pile, and wherever oxides are their oxygen 

being hot enough to pass to another bc^QI^Wheu the solution is 
saturated with salt, the de(u>mposition is slow or null: this is 
because the metal precipitated has not a free motion; but is tliis 
re(|uisite ? i say no: but free water is retpuHite for it, and par¬ 
ticularly water of solution which is separated from the salt; then 
it requiries the caloric with which this water is supereomposed. 
The metals whiclk^ oxidated hy water are not separated or 
reduced, and wbMpey are so they form no nrborescence. 

It has been diisl^ered in Italy, that the tincture of salt of 
tartar dissolves phosphorus without deeiunpoMing it, or forms a 
liquid phosphurct of its alkali: and caustic lixivium diluted in 
alcohol operates the' same solution. Here we have in the first 
place the defect of water, and afterwards the affinity of water^for 
alcohol, which {tii^iders the jiliosplmret from being decomposed 
as soon as it is formed. But add more water, and particularly 
warm w'ater, and instantly phosphiiretted hydrogen gas appears* 
The alcohol contracts a very intimate imioa. with the strong al¬ 
kalies, and the alcoholate of potash, if not the potas^te of alco¬ 
hol ; for 1 think that in this union tlio alcohol acts like an oxide, 
and the potash like an acid, and becomes very intensely hy¬ 
drated. I once found large crystals in a very old tincture of 
salt of tartar: they were neuter on the vegetable blues: to the 
lose they were at first salt and bitter, and after>\;ards very corro¬ 
sive. In tiio open air, when 1 wixhe<l to dry tlieni they deli¬ 
quesced, giving out a smell of alcohol, and uothinH^C caustic 
potash remained. The little difference between the nltensity of 
the alcohol and of the potash, makes this salt be so eksiiy de- 
ccMiiposed, but jt is hydrated in tlie ratio of the combined energy 
of the elements. Its hydrate is already litpiid. ['have thus ob- 
taut^ in a cpystuUine form oxygenate of potash. Thia salt was 
furnlisk^' to me by treating caustic potash with red oxide of 
lUer^ury. ' • , 

I have succeeded in depjriving ink of its principle of corruption 
hyinfusiug the gall-nuts in common beer vinegar. 7hey are to 
be broken into a coarse powder, and infused two or thr^ days in 
Vql.'dS. I'lo, 220. 1816. K ^ . a retort 
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a retort closed with a piece of paper. , The infusion h theit 
passed through a woollen sieve; the residue washed in cold 
water, decanting all that remains suspended in the water; the 
latter portion is then to be infused in the same manner in pure 
water, and both in^ions are to be mixed. The whole is to 
he heated for an ilk]fij|ljlJ||Ki then allowed to subside for twenty- 
four hours, when tered again : gum and sugar are 

then to be added they are dissolved, the whole is to 

be once more the sieve. The ink is then to be 

mixed with the oxidl^m^red sulphate, but neither the acidu¬ 
lated nor oxidulated solphate ought to be used. The whole being 
then shaken, may be put into a sUrnie bottle and corked with a 
paper stopper. 

Not only is the ink thus prevented from being corrupted, but 
it loses another bad property, namely, that of thickeuiug. The 
acid of the vinegar id combined as a mucous kind of acetate with 
the mucilaginous matter, and precipitates vinegar is very 

much softened in this infusion by the contHllem which its acid 
parts form with the mucus. The tliickenin^ of the ink arises 
from the sulphuric acid rendered free, precipitating this body. 
The mucus of the gum arable scarcely undergoes this change at 
all. 1 consider myself fortunate in having so well succeeded 
in this preparation. 

I lately made a very singular experiment, I was directing an 
some red oxide of mercury scarcely heated to 30° of Reaumur, a 
jet of hydrt^en gas from a bladder. 1 wished to obtain water^ 
but did not obtain any, but the red oxide became white. 1 
heated it more fiercely, and it was red hot before the steam of 
the water appeared; and then instead of reduced mercury there 
remained black oxidulate, which. I had much difficulty in de¬ 
oxidating. 1 forgot to say, that during the process the matter 
instead of becoming of a dull purple colour became yellow only. 

Having repeated the experiment at a low red heat, I obtained 
water and concrete reduced mercury which resisted the hre a long 
time, giving out hydrogen and liquid metal. I operated with a 
double crucible, the upper one being of glass. My first idea of 
this phsenomenon was incorrect; for I had, like Dobereiner and 
Dav)', made of the mercury a new metal concrete even in 
fire, by incorporating an overplus of hydre^n at first wi^ |(s 
oxide, and afterwards with the reduced met^. 

' Hence came a metal more intense, and which will^ot be more 
deoxidable in the fire, if it does not remain decompMable in the 
hydrogen added. We may regard this super-hydrogenation, 
when it takes place upon the oxide, as a mineral organization, 
and the same with that which carbon undergoes la ^ants, and 

azote 
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m air and animals. The irreducible silver which Richter 
procured from an alchemist was silver organized by water, and 
:hus become a neiy metal, mure intense on acc nivt oP its oxida¬ 
tion by water instead of oxygen, and without .ii.--‘.cing or se¬ 
parating hydrogen. Tellurium and aj|^|fe;^ re organized by 
'4Vater, and converted either into metals, or into 

Kinds of acidihablc combustibles, in »^^mprogenated bodies 
^ind in the telluratcd and arscnicatjj |g||g j^g|ens. I ought to 
have redcctcd that in the first only obtained 

mercur), oxvgen and wate**: this first ei^riment was so far 
:>articuiar, that in order to be.reduced the mercury became sub- 
oxidated, which in comnio!i cases does not take place; hut it is 
true that the second oxygen was here taken up by the hydrogen^ 
The new metal does not appear susceptible of any but one de¬ 
gree of oxidation. 

Vou must doubtless have perceived that the double acidiftable 
combustible which.^||fth hydrogen forms prussic acid, and which 
.scientifically onght^ be called Pru.ssium, (hence pmssinicd hy- 
tlrogen gas, pruasiate, prussnre, ^c.) is with resp^ ; fo azote 
what the alcohol of Lampadius (and w’hich we might also with¬ 
out much impropriety call lampadium, and hence hiiiipudiated 
hydrogen gas, lampadotes, lampadures, &c not to say sulphnret 
and azoturet of carbon, which would be false,) is with respect to 
sulphur. The two compounds have the .same physical and che¬ 
mical properties; they are very gasifiable, colmuless, and dia¬ 
phanous; dry oxygen cannot resolve them into the acids of 
their elements, and without water we could not decompose them. 
We see, in short, that one of the combustibles acts with respect 
to the other, in the room of water; so that this last is not only 
reduced, but subtracted in the portion of hydrogen which 
composes its oxygen into water. If therefore one of the com¬ 
pounds is the alcohol of sulphur, the other is alcohol of azote; 
and in both, in their solution by hydrogen, the carbon goes for 
the first proportion of this principle; and the one ought already 
to be considered as hydrogenated sulphur, and the other 
lizote hydrogenated, but by carbon instead of hydrogen. 

You must know that \odine receives reduced metals in ex¬ 
change for its oxygen, and forms, like the dry fluoric and mu¬ 
riatic acids, combustibles salifiable bv oxygenation; for instance^ 
by the oxidation of their metals. The hydrogen does not dis¬ 
place the metal from them, !>ut composes the metallo-iode into 
lodure of reduced metal, by producing actually acidiftable com» 
bustible from the iodic acid. 

The oxygenated iodine which Sir Humphry Davy obtained by 
treating Mina with oxygenated chlorine, is not eu-iodine, hut 
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sub~ei\iod\ney or iodine dimply oxygenated, the euiodine being 
cemsMiered as hyperoxygeuated. The couddnatioiift' which thU 
body contrac ts n ith the acids are analogous to tiiose which it 
cctntracts with wnier. It is probable that the light will se¬ 
parate the oxvgea "’('ll Iroru the snb-euiodiue as from 

tile iodine, and two ncids us it were with analogous 

engagenients to tUf^ilihu-boric, curboiiioo-ninriatic gases, 
&c. These comp.q|ii^«£ar^ very curious. Wb^t has been 
hitherto regaided 4u^«i^lated euchlorino, is in the same way 
only oxygenated chl^nc, the euchlorine being hyperoxygenated 
cliloriiie. The dry acid in this uMipomid is at all times free 
enough, hy it.s suh'^olution by tlie^cid fif the oxygen, to unite 
tt'ith the osidulate oi' mercury, without adding to its degree of 
oxidation. 

I am informed that Sir Humphry Da\y has undertaken a la¬ 
borious im|uiiy'into the dc-liydrogeimtion fiuoricacid into 
fluorine, availing iiimsclf of iodine with tUmew. 1 shall ven¬ 
ture to predict that hlsrescarclies will be ft^mess. 1 have made 
nianvexjierimcnts with the same view, but I never perceived the 
slightest prospect of succeeding. The fluoric acid is not oxy- 
gennhle into fluorine, and it is not perhaps any more hydrogen- 
able into floor ; but it will rather be the latter tlian the former, 
since airendy it prefers the most feeble reduced metals to those 
must strongly oxidated. Gold, platina, &c. separate It from 
lime; it is upon those compounds of dry fluonc acid and upon 
reduced ntetals, or upon the uietailo-fluors, that all attempts 
must be made to dehydrogenate this acid. But according to my 
first results, there are formed,very much hypcrcomposed 
of nretal, and from which the fluor docs not appear separable. 
We must find out a metal not susceptible of fltiurisallmf and 
it would be fortunate if we could find it among the volatile me¬ 
tals, at least if the fluor he not volatile, and then act on the 
inctailo-fliior of this metal, made red hot liy means of a stream 
of hydrogen gas. It is singular that the hydrargyro-fluor is not, 
any more than the two hydrargyro-mures, or hydrargyro-chlores, 
volatile in the fire. If tlicre existed a metal nearly inqxidable, 
we might expect that its Jiuork would be given up to the oxy 
gen, tbe metal leinaining untouched, and them the fluoii^^l^xll 
be produced. With the fluors of ordinary metuls, the 
oxidate^], and dry fluate results from iu combinatioit.wtl^ the 
Jiwrne» I call fluoric the dry fluoric acid, or fluoric aci4 igai 
without any water; flito^irie when it is freed from oxygen,^,land 
^ttore when freed from hydrogen; and dry finales wheiv ireed 
front their oxides. Tliis dry acid has no insulated 
snore Uian the muriatic, iodic, sulphuric, azotfe>^fiee» is a 
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l>o«ly naturally Ies» burning {framhvrant) than oxygen, w-hich is 
the element of all combumtiov^ but more burning {comburant) 
than water, since it burns reduced metals, arid since water serves 
it tor an oxide, in the ordinary acids, wnich on that account i 
have named Huutc, muriate, suiphute, Stf^^Jiydrose^ not to say 
of water, 

I have made several additional cxfM4la|(SV|pDf late, which have 
confirmed my opinion, that the aslte^ !»f arc acids or 

oxidnies more or less combined with rediRjiil^Whetal, wliich make*^ 
it necessary for the acids to he heated, in <wder to fli>feo!ve them, 
or in order that ti»e oxidHt^>art may be separated from the 
reduced part, and that they Mould share it in those two parts in 
the solution, which without caloric could not take place it the 
oxide be not already in existence. The combinations between 
the oxidules and the oxides, and hetw'ceu the latter and tiie hy- 
peroxidcs, form the <^grees called intermediate of oxitlatiou, and 
\vhich intermediat!^j|ft^ees some authors have not yet eca'^ed 
to admit. I call IJ^r-oxide every oxide which ought to de¬ 
posit oxygen, in order to be capable of being dissolved in the 
acids, and which ci»nscquently gives chlorine with muriatic acid. 
Several of tlie organic suhstames are combinations between 
oxides and oxidules; and as the afiiuity is weak, both the (^ue 
and the other is ea-iilv engaged in excels ; and when W'C analy-e 
these euljstances, wc fretpiently do nothing more than combine 
them w'itli the reagents; and then, instead of (v/ttr/v, \ve have 
products which we mistake for new principles. I he fine ana¬ 
lysis of the oxalates bv fire has proved, wdiat 1 always said, that 
the vegelalile acids have for their common fixed base carimuoua 
acid, and for a varying principle water. This analysis has yieldetl 
out of the oxalates w'ith weak metals, carbonic acid and metal 
reduced aftei having allowed the dftcape of water. There are 
carbonites therefore. ^.Thesame salts with stronger oxides have 
yielded water, and the carbonites remaining have been resolved 
into gaseoivs’^xide of carbon; and the oxalates with very strong 
metals are decomp'i^ed, %fter the manner of the acids alone, 
into watet^, acetoub a^*id, carbonic acid, oil, cariionaied hydrogt-n 
gas, with hydrogen and carbon as the resiilue. 

is' the residue of the sulphuric ether an acidinulated 
of ether, but also, wiiat is singular for an acid which 
chii0^i)|5i?Ufl own water with the oxides, and forms dry salfe,^that 
oF^^^her bv the fluoric acid is an ati<Uuulated flnute of ether, 
whicMu these salts exists in the state of gas, and the excess oi 
acid therein hydrated. From the new alcohol, neutral com^ 
poiinds. siif'^QEtade, which the fire once more resolves into iusulated 
etlKr4> amMutO acidiimlated salts, Tliese salts are uot deqQm-! 
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posed by alkalies; but, by saturating the excess of acid^ the/ 
so act that the sulphate or fluate of ether, become neuter^ may 
still be divided into isolated ether and acidiiiulated salt. The 
stronger acids assume with the oxides of any of tliese neutral 
or acidinulated salts place of weaker acids. Ether is not 
separable from th^Aidinulaled salts, but liy its destruction. 
Boulay has confir^SWWhat’ the ethers are suflijydrated alcohol; 
1 Say confirmed, i>ac«tse I said so a long time ago. The car¬ 
bon and hydrogen- are there in the same absolute ratio, hut less 
organized hy water. It is not astonishing that an oxide so en¬ 
ergetic as the ethcrcous gas coi^facts with the acids equally 
atrong engagements. In short, When we say there is in che¬ 
mistry nothing hut hydrogen, metals, oxygen, combustibles and 
acidifialde comhurans^ oxides, acids, and salts,” we have em¬ 
braced the whole science, simplified tlie course of things, and 
placed as it were an astronomical station* 

[ I’o be coiitiiiucd.J 


3?AKTIIOUAKE IN SCOTLAND- 

About eleven o’clock oh the night of the 13th of August a. 
tremendous shock of an earthquake was felt in various parts ot 
the nOrth of Scotland. At Aberdeen, Perth, Montrose, and In¬ 
verness, its eflfects were most remarkable; but although many 
liouses in all these places were shaken from tlieir foundatioiKs 
and partially sitattered, wc arc happy to add, that from the du¬ 
rable and massy architecture of the houses in Scotland, no hu¬ 
man lives were lost. Several bridges in the district thus visited 
also suffered severely, but the most singular phsenomenon at¬ 
tending.the awful concussion is the effect which it produced oh 
the spire at Inverness. A letter from tiiis place tims describes 
part of the devastation there in the following terms: 

** Chimney-tops were thrown down or d(|maged in every quar¬ 
ter of the town. The Mason Lodge, occupied as an hotel, was rent 
from top to bottom, the north a stalk of the chimney partly thrown 
down; one of the coping-stones, weigfting, I sliould think, from 
fifty to sixty pounds, was thrown to the other side of the street, 
a diatance not less than sixty feet. The spire of the steeple, 
which 1 think one of the handsomest in Scotland, has beenee- 
riously injured, and must in part be taken down. The isp^e is 
an octagon; and within five or six feel oj the topy ike 6Slftles 
of the octagon are turned nearly to the middle of ike 
sides of the octagon immediately under if. What is more Won- 
derhd than any thing attending the memorable event, notWith- 
stMiding the vast quantities of stones and bricks that have beeii 
thrown from such immense heights, not one persmi has tee^ved 
any hurt 1** 
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INIXNSB HBAT. 

Our chemical and mineralogical readers will be glad to hear, 
that by means of a blow-pipe for burning the gaseous constituents 
of water, in a state of high condensation, and which is con¬ 
structed by Mr, Newman, of Lisle-s»^t, Lcicester-square, a 
degree of heat may be produced grelit e|^% n that of the mcst 
powerful Galvanic battery. Professcfl* clifte, of Cambridge, 
who is engaged in a series of analytical ^x^riments with the 
blow-pipe, has already succeeded in the decomposition of the 
earths; having obtained metals from barytes and stiontian, 
which do not become oxida^ by exposure to atmospheric uir* 
The metal of barytes is ductile, and has the lustre of silver. Au 
account of these experiments will be shortly before the public* 

A correspondent in Sussex has remarked the very rapid and 
great evaporatioiifJmm the earth’s surface during the clear in¬ 
tervals of the latMBwery weather,—a circumstance which may 
account in some manure for the continuance of so much rain. 


STEAM ENGINES IN CORNWALL. 

By Messrs. Leans’ Report for July, the average w’ork of twenty- 
seven engines was 20,142,363 pounds lifted one foot high with 
each bushel of coals consumed. 

During the same mouth the \vo:k performed by V/oolPs en¬ 
gine at Wheal Vor was 47,610,79^^ pounds lifted one foot high 
with each bushel. His engine at Wheal Abraham that is in Ail! 
work, lifted during the same montli 51,923,679 pounds one foot 
with each budic). TIis other engine at the same mine, not yet 
at her Aill load, lifted 23,794,469 pounds to the same height 
with every bushel of coals. 

The last mentioned engine has a 60-inch cylinder, but is only 
loaded 2 lib. 9 per square inch ; while his other engine at the 
^ame mine (with a 45-incli cylinder) has a load of l.l lib. 1 per 
square inch ; that is, a great portion of the coals consumed with 
the 6U-inch cylinder engine goes only to the motion of the cri- 
l,me, -- 

MAJOR PESDIE’s expedition TO AFRICA. 

The ^ring transport which canied Major Peddic and hia 
eoi^paniain Capt. Catnpbell to Africa, arrived after a tedious 
patsa^ at Goree; but tlie death of the surgeon who was Co^have 
aceompanied'them, which took place on the 8th of December 
at Senegal; and the troops which were to have arrived from 
Sierra. in December qot joining till the 25th of Scbcuary, 
iinaroidaJbly delayed the department pf the expedition from the 
coast till too late for the season. This delay wil4 however^ be 
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attended with advantages, as it will enable Capt. CampbeDi who 
will make the necessary astronomical observations^ to settle the 
position of many places on the coast of Africa with more pre¬ 
cision than has hiclierto been done. He had in the month of 
Febftiary last made d great number of ob^icrvations of distances 
of the sun and nu)9n,(tfnKi. moon and stari:, frOi^i which he found 
the longitude of diflfereiit from ^^^iven in the 

tables; the latitudi^^apt. Campbell fixes* froin.^^ observations 
at 16^^ 2'.*30" N. He was, however, anxious’( iIT avail himself 
of a greater iinml)er of observations before he finally fixed the 
longitude of the town; which as soon as he has done, he pro¬ 
mises to transmit for the use of navigators. The expedition has 
been fitted out with several good j>cxiants, principally of Mr. 
Carey’s make, and two of them contain a contrivance for taking 
single altitudes by means of a level contrived by tlie late Lieut.- 
gen. Brown, utulcr whose management thc^^onomical part of 
the expedition was fitted out. Besides se:«H||k Capt. Campbell 
has barometers (principally Mr, Ar!iold’s)jjHpl a small transit 
instrument; hut the latter is so badly made, that the captain 
says, in a letter to his friend in Kngiaiid, he cannot make any 
use of it. As this expedition was planned rather late in the 
spring of last year, and great fear was entertained of losing the 
season, the astrononucal apparatus was as well as many other 
parts hurried. Mr. Troughton would no doubt have been em¬ 
ployed; but the shortness of the time, ami the engagements of 
this excellent artist, deprived the expedition of the benefit of bis 
superior instruments; and although this, circumstance has occa¬ 
sioned some regret to the astronomer employed, he has however 
great satisfaction in believing, with tlie exception of the transit*, 
all the other instruments are very well executed. It was per¬ 
haps impossible forGovernment to have selected two gentlemen 
better qualified to undertake this arduous enterprise; and from 
the care which has lieen taken in the #<]uipment, the public may 
look forward with great probability to the full accomplishment of 
object of the expedition. 


RECIPKS FOR MAKING .TAPAN OR VARNISH. 

The following recipes for making japan or varnisli are gbfcn 
in a contemporary journal, as having been recently imp^ed 
from Germany* These compositions are described as rendesSlifg 
alf articles to which they are applied impeivious to wet without 
destroying elasticity. . v 

fVhiie Japan.-—This japan never changes its colour, and with- 

* Tlv^raosit instrument wns not of Mr. Carey’s mnVin^. ' Mr. t^arev 
attempted to improve it; but its original bad construcliuu^ >t B^mS,v^ufd 
not adtait of it. 

‘ stands 
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stands all the chemical agents that blacken other white pigments 
used in japanning. It is obtained in the following manner: 

Let some artihcial carbonate of barytes (obtained by decom-^ 
posing or pouring into a solution of native carbonate of barytes 
a saturated solution of subcnrbonatc of ammonia) be ground up 
with a sufficient quantity of white oil yaimsh^ and apply it suc¬ 
cessively uponj^«dftat)ier. This being dU^^'the finishing coats 
are given to artiefe with a jajiau conipS^d of carbonate of 
barytes grounjl^^p with white copal varnisli; and when perfectly 
dry, the leather is polished willi a piece of felt and finely levi¬ 
gated pumice-stone pow'der, and the last or finishing polish is 
applied by means of a sponge or soft brush and burnt hartshorn 
powder. 

Yellow Japan ,—To obtain a clear transparent yellow, the 
leather must of course be w^hite, and a yellow 'dye is given to it 
by means of.woad^^French berries and alum; and when per¬ 
fectly dry the jsMjHpound of patent yellow is applied in tlie 
manner above sumfjf 

Red Japan ,—^or this purpose the base of the japan ground 
must be made up with madder lake ground up with oil of turpen 
tine ; this forms the first ground. When perfectly drv, a second 
coat must be applied, composed of lake and white copal varnjsh; 
and the last, with a coat coniposed of a mixture of copal and 
turpentine varnish ground up with lake. 

Blue Japan ,—The first coat must be given with artificial car¬ 
bonate of barytes ground up with oil varnish ; the second with 
Prussian blue, ground iu copal varnish and finished as before 
stated. 

Black Japan is obtained by applying finely levigated ivory 
black ground up with linseed oil varnish ; tlie second coat must 
consist of the same pigment ground up in copal varnish. 


EDINBURGH DlSSECTiON OF THE nRAlN. 

A considerable interest having been excited in Edinburgh for 
some time past, about the discoveries of Gall and Spurzheiifi, 
relative to the structure and functions of the brain. Dr. Spurz- 
heim at length made a dissection of that organ in one of the 
a^V^mical dissecting rooms of the Universitv. Besides the re- 
giilltt’«tudents muiiy of the ptofe&sors were present, as well os 
other scientific persons interested in these new and impoH^nt 
discoveries. Dr. S. succeeded in making the most perfect dissec¬ 
tion of the brain, and received the approbation of those yHiin 
werts'present. Many persons who had previously oppq^d the 
new method of dissecting this organ, testified to tiil^ superi¬ 
ority of Dr. Spurzheim’s new mode of developing the hitherto 
unexplored structure of the brmu and nervous system. 


KBvr 



The Naulkal Indicator* 


NXW NAUTICAL INSTRUMANT. 

To Mr, Tillockm 

1^,—‘In order that the instrument offered to your notice may 
become as useful to mariners and travellers as the problem ou 
tvhich it is grounded was to the inventor and|M^}>ipmate$ in the 
years 1813 and lSl43%e respectfully 
this in your very useful Maga-sinc. 

The instrument alluded to is called a Nuntmpndicator, and 
is a representation of the circles and arches off^e natural hemi¬ 
sphere, as far as they are necessary to :he seaman and traveller, 
and when set to observe altitudes of the suu, or of a star, at any 
time of the dav or night, gives a distinct view of the meridian 
altitude; zenith distance; azimuth; amplitude; true time; 
length of the day, and variation of the needle at the place of 
observation, without the possibility of (nnmli^crror; by placing 
the whole under the eye of the observer in tsHKatural positions. 

To a traveller by laud, no other accjlHPiyiiig instrument 
than a spirit level is necessary, to ascertainml the ubovemen- 
ttoned articles. At a time when perhaps the mind is too much 
agitated for numerical calculation, it will in two or three minutes 
remove every uncertainty with rcsj.K;ct lo place one observa¬ 
tion. 

To the curious in his study, it will readilysolve many important 
problems in botli geography and astronomy as well as naviga¬ 
tion, among which the progressive variation of the magnetic 
needle is not the least. 

To the teacher in his school, this instrument will be of much 
benefit, in detecting the errors of his pupils, and giving them a 
Hear demonstration—that, with the observed altitudes, the in¬ 
terval of time between each, and the known declination at that 
time, the sun is precisely at the same distance from the meri¬ 
dian, and that the meridian altitude can be no other than that 
given by the instrument, as also all the forementioned objects 
indispensably necessary to navigators. 

To merchants this invention must be of the utmost conse^ 
quence, since by death, sickness, or casualties, the charge of 
their aldpaand cargoes often devolves on those whose knowledge, 
through want of proper education, is far from being adequate to 
the trostv—The instrument is of the most simple construction, 
and the application may be understood by almost any capacity 
hw h^»—by a mariner at first sight. 

Any gentleman willing to patronize this invention, will please 
to adAie^a Co James Hunter, No. 9, Leicester-street, Leieester- 
square, London; or at Mr. John Thin's, architect and builder, 
E^nb^h* 


PISSASBS 
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Diseases of Dogs, 

BISBASES OF DOGS. 

In in work recently published, entitled Instructions to young 
Sportsmen,” by P. Hawker, Esq. we find the following retipes 
for treating the diseases and accidents to which these useful ani¬ 
mals are subject. ^The author's long and extensive experience 
enables him to confidence o^ 'such topics, and we 

have no douM^nw^^'confer a benefit oi^-^lsociety at large, by 
making publ^^^tneans wliich he prescribes. 

Distemp^^f^o enumerate the various recipes for this 
sometimes incurable disease would require a volume; but, of ail 
that 1 have yet tried, none has answered better than the one I 
shall here give; and, as the remedy is so innocent, it maybe 
safely administered where there exists even a doubt as to a dog 
having the distemper. 

Recipe*, 

Opium ‘ • - • • • 3 grmns. 

Emetic tanHm invaluable medicine) .. 5 grains. 

To be givetl Vt night. 

Repeat the dose, every third night, till the dog is recovered; 
taking care to keep him in a warm place, and always fed with a 
warm liquid diet, such as broth, gruel, &c. 

If the nostrils should discharge, have them washed, orv sy¬ 
ringed, twice a day, with a lotion of alum, or sugar 6f lead; 
putting about half an ounce of either to a pint of water. 

The following is a recipe, which no bribe could tempt the 
vender to part with; but, by means of some very clever chemists, 

I have ascertained it to be simply as follows; after some trouble 
in discovering the proportions, and discarding the ingredienu 
by means of which it was disguised in a pill. 

Recipe*~For a half-grown Poinier, 

Jalap powder 25 grains. Calomel 5 grains. 

Made into a pill with a little gum water. 

“ For a full-groivn Potitier, 

Jalap powder 30 grains. Calomel 8 grains. 

Mixed as above. • 

One of these doses, mixed with butter, or in a small piece 
qf^eat, should be given tO^ the'dog every morning, on an empty 
mDBe.ch. Tlie food should be light, and easy to digest; and 
th« lotion, if required for the nostrils, should be observed heitC) 
as before mentioned. ^ 

Notwitbetanding the trouble we bad to discover tliis rimple 
redpe, 1 should prefer the one Jir^ given^ because therjc is lc»s 
chan^ of a dog taking cold with that, ^an any mer^ 

ourial preparation/* 

* ** The following prescriptions are eaeh about a dose fof'aJSlin-growA 
pointtf. They must, of course, be increased or dimipMed ie pre^rtion 
to the ii2e and strength of tltc dog.*' 
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Lectures, 


IJtCTURKS. 

B.oynl Imtiitiltm* —Mr. Brande will commence his extended 
and i^actical Course of Lectures and Demonstrations on Che-* 
mlstrr, on Tuesday the 1st of October, at Nine in the Morning, 
The ^ays of lecturing are Tuesdays, Thursday^ and Saturdays. 

Londrm HnspHal. —SHii Tuesday th 
Richard Pliillips wilf commence a (’our 
mistry, at Half past Seven o’clock in the 
tinned every Tuesday, Thursday, and Friday, 
be given in the Season, which commences in October, and ter¬ 
minates in Mav. Further Particulars may l)e bad of ^^r. W, 
_ _ • • 

Phillip**, George-yard, Lornljard-street, and of Mr, Jenkinson^ 
Apothecary, London Hospital. 



Ictober, Mr. 
res on Chc- 
, to be con- 
Two Courses will 


Medical School of Si. Thopias's and Gm^^ospiials .—The 
Winter Course of Lectures at these ad^|||H|^,. Hospitals will 
commence as usual the first of October; 

j^t St. Thomas*s .—Anatomy and the Operations of Snrger)\ by 
Mr. Astley Cooper and Mr. Henry Cline-—Principles and Prac¬ 
tice of Surgery, by Mr. Astlcy CtMipcr. 

At Practice of Medicine, by Dr. Bal>ington and Dr. 

Curry.—Chemistry, by Dr. Habiiigton, Dr.Marcet and Mr. Allen. 
—Experimental Philosophy, by Mr. Allen.—Tlieory of Medi¬ 
cine, and Materia,Mcdica, by Dr. Curry and Or. Cholmcley.— 
Midwifery, and DiscasesofWonien andChildrdii, by Dr.IIaigbton. 
—Physiology, or Laws of the Animal (Ficonomy, by Dr.Haighton. 

N. B. These several Lectures me so arranged, that no two of 
them interfere in the hours of atteudaiicc ; and the whole is cal¬ 
culated to form a Complete Course of Medical and Chirurgical 
Instruction. Terms and other particulars may be learnt from 
Mr, Stocker, Apothecary to Guy’s Hospital. 


St, George's Medical^ Chemical^ and Chlrnrgicol Sc/ioo/5.— 
The Courses will commence the first week irfOctober; 

l*On the Laws of the Animal GCeonomyand the Practice of 
Physic, by Geor^ Pearson, Mill. F.R.S. Sen. Physician to St. 
George’s Hospital, Ac. &c. A 

*2. On Therapeutics witj^h Matefla Medica and Medici 
^prudence, by George Pear^, M.D. and W. T. Brande, F.R.Si, 
Prbfe;jH6r at the Royal Institution. ^ 

On Chemistry, \V, Tj^^rande, F.R.S. Proffssorof Che- 
mi^ry at the Royal Institution. 

4^ Olt^the Theory and Practice of Surgery, by B. 6. Brodie, 
F.R.S. Assistant Surgeon to St. George’s Hospital, &c. 

Wb/^^-^Sir E. Home nflll continue to give Lectures on Sur¬ 
gery ^atuitd^l^ to the' l^upils of St. George’s Hospital. 


Lictures. 



T)r. Clntterbuck will begin his Autnmu Conrsc of Lectures on 
the Theory and Practice of Physic, Materia Medica, und Clic- 
mistry, on Wednesday, October the Second, at Ten o’clock ia 
t!ie Morning, at his House, No, 1, in the Crescent, New Bridge- 
Street, where further Particulars may be had. 

Theatre oTjH^BKpMr. Taunton’s^LecUires on Anatomy, 
Physiology, Surgery. Th^ Autumnal Course 

will commenciBfeSKurday, October 5, 1810, at Eight o’clock 
in tiie Evening praciselyy and be continued every Tuesday, 
Thursday, and Saturday, at the same hour. 

Particulars may Ik- had on applying to Mr. Taunton, 87, Hat¬ 
ton Garden. 


Theatre of Anatomij^ Medkmf^^ ^c, Blenheim Sireef^ 
Great MarU’oro^e^^ireet, —'I’he .Autumnal Course of Lectures 
at this School wi|||Hn on the following Days ; 

Anatomy, Ph;^|||^, and Suiircry, by Mr. Brookes daily at 
Two, on Tuesday,.October 1, ISKJ. Dissections xis usual. 

f^lieniistry and Materia Meclica, &c, daily at Eight in tlic 
Morning. 

Theory and Practice of Physio at Nine, with Examinations^ by 
Dr. Ager, on Monday, October 7. 

Three (’ourscs are given every year, each occupying nearly 
four months. Further particulars may be known from Mr. 
Brookes, at the Theatre; or from Dr. Agcr, 09 Margaret Street, 
Cavendish Stjuare. 

Ahtcorolo^ical ^Ohserva^tions kept at TVnlihamslow from 
July 11 to August Id, 1810; 
flirtweeti (Ik* tiours of Scvcm and tNiue A.M.] 

Hmtr Tlicriii. Uuniin. UiniJ. 

Mij _ ^ _ 

14 02 v- S. “Cloudy and sun ; rainy afternoon. 

15 59 29*SO S.—llain;—showers and sun. Evening 

c\ea0^irmstratus^^'W, 

f 59 29*00.^. E. van-—rainy day aud evening. 

58 29*53 NW. vQijsj^—Clouds aud wiiid^ sun and 

shovvers;,^ur. Moon last quarter* 
18 52 29*40 S. var.—Sun and clouds; showers aud sun f 
■ ■ ' . clear and dou(]8. 

19 ,55 29*40 SE.—Very rainy uuti! aft^r 6 P.M.; cloudy. 
30 63 29*70 S,—Clear and clouds, cirrostriUm; hot 

sun'-and wind; at8 P.M. remarkabltt 
cirrocunui/t NW.; clear mH ^Puds. 

; Juig 21 , 
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Hour. Therm. Banin. Wiud. 


July 


21 

65 

22 

57 

23 

60 

24 

56 

25 

60 

26 

56 

27 

•59 

23 

56 

29 

59 

30 

59 

31 

43 

August 

1 

59 

2 

51 

3 

51 

4 

58 

5 

66 

6 

53 

7 

62 

8 

63 

9 

59 

10 

55 

11 

60 

12 

59 

IS 

55 

14 

54 


29*45 S.—Showery all day; clear and clouds# 

29*70 SE.*-Hazy; fine day; showers; clear and 

clouds. 

29*60 SE.—Showery day, 

29*61 N£.—Clear and darknei^ 

, aC noon; clouds; hazy; 

new moon. 

29*60 SE—N.—Showery; clear and clouds. 

29*70 N\V—S.—Sleet showers ; sun and wind ; 

clear and clouds. 

29*88 S—SE.—Clouds and sun; showery# 

29*81 NW.—Sun and wind; drops of rain; star¬ 
light. 

29*70 N.—Fair morning ; alu^t showers; clear 

and clouds. 

29*70 N.—Sun and clouds p^Pwers; star-light. 

29*56 VV.—Sunshine and ha^y; fine day; clear 

and clouds. 


29*50 

29*80 

29*82 

29*90 

29*75 

29*90 

29*90 

29*80 

29*72 

29*91 

30*00 

30 00 

30^00 

29*80 


N.—Clear and clouds ; fair day ; small 
drops of rain ; clear and clouds, 

S.—Sun; showers; clear and clouds. 

S.—Sun; fine day; moon-light; cirro~ 
strains N, Moon first quarter. 

S.—Sunshine; very fine day; moon and 
stars. 

E.—Hazy; clear and clouds; sun; cloudy 
and dark. 

NW.—Sunshine; sun; showery; rain# 

SE.—Rain; hot sun ; showery. 

S.—*Sun and clouds; fine day; shower at 
7P.M, 

S.—Sun; showers; cloudy. 

NW.—Gray; fine day; clear and clouds ; 
M^n full. 

SE.—Clouds and sun; amall showers 

day^. cloudy. fP 

NW—S.—Cloudy; showers and some sitti; 
clear and clouds; stars and moon. 

NW.—Clear and clouds; very firte day; 
star-light. 

NW.—Gray; showery; cloudy. 
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MBTBOEOLOGICAI. JOURNAL KEPT AT BOSTON^ 

LINCULNSHIRB. 


(The time of ohser?ation, unless otherwise stated, is at 1 P.M.] 


1816. 

Age of 
the 
Moon. 



D.aVS. 

1 

July ]6 

21 

66- 

17 

22 

62* 

18 

23 

61* 

19 

24 

60*5 

20 

25 

67* 

21 

26 

68*5 

22 

27 

63^ 

23 

28 

66*^ 

34 

new 

63- 

23 

1 

60*5 

26 

2 

63* 

27 

3 

6!' 

28 

! 4 

57*5 

09 

a 

59* 

30 

6 

59- 

31 

7 

60- 

Aug. 1 

8 

60* 

2 

9 

; 59- 

3 

10 

6l* 

4 

n 

Co. 

5 

12 

62' 

6 

13 

62* 

7 

14 

66* 

8 

full 

65*5 

9 

16 

63* 

.iHO 

17 

62- 

*1 

18 

62- 

19 

19 ! 

63- 

13 

20 ! 

68.3 

14 

1 

21 1 

63- 


State of the Weather and Moddiii^tion 
of the Clotids. 


«9’80 
29 60 

29- 54 
29'52 
29'Sl 
29 63 

S9-78 
\9-65 
29*63 
29*74 
29*95 
30* 
29*62 
29*70 
29*60 

29*62 

29*68 

29*85 

29*83 

29*90 

2990 

30- 
29*90 
29*80 
29*82 
30*10 
30*02 
30*1*2 
30*07 
29*85 


Fair 

Fair 

Showery 

Rain 

Sliowcrv 

Fine inonihig—P.M. showerVj aiwl 
gales from S, 

Rain 

Rain 

Ruin 

Rain 

Fair 

Fair 

Showery 

iFair 

Fine till noon—a violent storm of 
hail and rain at i P.M. 

Fair 

Rain 

Fair, hut cloudy 

Fair 

Fair 

Very fine till evening, then rained 
violently 
ihowery 

iFair till noon—then showery 

Rain 

Showery 

Fair 

Showery 

Fair 

Fine 

Showery 


I e has |ja: Jly been a day for the last month, in which it has not rained 

inorc or less towards the evening. 
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M£T£OROtOOICAL TlflLBj 
By Mr. CarYj op the Strand, 
For August 1816 . 
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XXXV. Leitei' to the Right Hon, (he Conniess of CorFoRn, o/t 
the Speculatiovs of I'heorists, parlkiilarly oj (he Neptunian^'. 
By \VlLLIA^f Richardson, D,D,^ 

In niy former letter to your lailysliip, I stated the arrangement 
of onr materials iu a verv eousidcrable jiortioii of Ireland, be- 
gimiing with its ({o^tlieru extroniity, and ^trelchiiig 130 rnilc': 
along it'*' eastern side, incbiding a coo'-iderable breadth:—uiy 
object was fo slate facts in the iva'.li of\r)ur ia<l}sliip and every 
one, from which it must appear that in tlic original arrange¬ 
ment of the niaU'i ials of our world, the spoi ulalioius of theorists, 
and morn particuiaily of tlic Neptunians, received no .‘.npport 
from tiio present order of tilings aud the disposition of our strr^-ta 
as we now find them, upon the jninciples they lay down, and 
nnrler the suppositiai^ these wise philosophers mabc. 

Hence they a^|||||ced to the necessity of assiuoing variou'i 
changes to hay<^BH|EpIaec, of which we have no record, nor 
even tradition; iulroducing agent'^, for whose existence 

■ue have no autliority, btit the ipse dixit of these gentlemen. 

'i'iius tin y, as well us other theorists, are nsctl to get over alf 
dilhc>iltics omhaiTassiug their lavourlte theories, ])y calling in the 
ai<l oi i evolutions and convtiUions, which, :is they say, have de¬ 
ranged and distuibcd evciy thing: hnt an altculi;c examina¬ 
tion of any of can* little systems, upon vvliicli 1 dwellerl in my 
last, will soon show that //, at least, lias never been revolu¬ 
tionized, anil but very sliglitly ilistnrbcd; a f.iint. yet steady and 
uniform ebunge, iu the incllnatiun of ail the component strata, 
proliably at first horizontal, now slightly inclined. 

Tlie local ciicunistanccs of each separate stratum, uiul its 
junction with thosu contiguous to it, without any interruption 
of the coiitinuity or solidity of the heterogeneous materials, show 
)>lainl\ that they have not liccn acted on by any violent cause, 
since their eonsolidailon. 

From the local circumstances of our precipitous northern 
coast, I oucc sliowed in controversy, that these pov/erful instrii- 
incnts, Tcvolulions and convulsions, so necessary to theorists, had 
been hi aition ju my country:—iu reply, by way of com- 
p^||^4e, it was offered to me by the Iluttonians, that 1 should 
tn^el. my own country as I pleased, if 1 would not interfere with 
the rest of the world, but leave it to them to arrange.—I de¬ 
clined the terms. 

Nor are the particular circumstaneos of our arrangements re- 
couciieabte lo the general positions of the Ncptuiiians, as i shall 

* ConiiniiiiicRted by flic Author, 

Vol. 48. No. 221. Sept. ISIG. , h he 
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be happy to show when they .venture to state them; and th:\t 
our strata, as we find them, could not have been formed by che¬ 
mical precipitation, or mechanical deposition, from the waters of 
the chaotic fluid, as Mr. Kirwan supposes. This respectabie 
countryman of ours, who hazards himself further than any other 
Neptunian I know, supposes the chaotic fluid to have been a 
mighty menstruum,from which our strata have been precipitated. 
That this menstruum, holding all the materials of the world in 
solution, must have been very powerful at first, hut graduaK'. 
abating in energy, as its materials were precipitatedhence 
we should expect to find a perpetual gradation in the material 
of our strata, the uppq^r parts differing from the lower, in each 
separate stratum. 

Nothing like nature; for we find the most decided uniformity 
take place in all parts of the same stratum. 

Mr. Kirwau’s theory is still more irrem||g^ble to the for« 
ination of a mass, or accumulation of stidHtt^ys passing into 
each other per salt urn; and utterly incu3||Hpe with the for¬ 
mation of alternate strata, a most con^onWrangcnient. 

Admitting the chaotic fluid to hav^een the grand matrix of 
our strata, and that agents we know not had altered the preci¬ 
pitating power 5 of the same fluid; the order of succession in the 
strata would have been still the same; and having the material 
of one stratum, we could tell that of the next it rested upon, 
and so on. 

Thus mining, where the material we seek for is disposed m 
strata, (as coal,) would be the simplest science we have:—on the 
contrary, we have not a'?certaincd r.ny regular order in our strata 
in a vertical direction; and instead of pointing our efforts to ac¬ 
cumulate facts from difl'orent and distant places, we recur to 
theory, assume modes of origiiml forn)atior., and thence deduce 
rules to which Nature shows she is not subjected, even that of 
specific gravities, giving us not the least assistance. 

I know that th.ose conversant with the subject, state certain 
indications, from which they ififer the proximity of coal strata; 
but from pur total ignorance of original formation, we have no 
clue to the order of arrangement, and cannot pronounce posi¬ 
tively in any case, that we liave coal strata beneath us. 

There seems to be a broad belt in our northern hemis||Khe, 
through many parts of which coal strata are found at 'mioua 
depths; but the difficulty of determining where we tnay expect 
them is very great; I fear insurmountable, if welocdt for cer¬ 
tainty. 

Coal, ever since Marco Polo told uS the Chinese burned black 
stones, appears to be an article of the greatest importance, and 
in some manufactures of prime necessity. Indeed the time seems 

‘ to 
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. on the Speculations of Tkeorhts, 

to be approaching when this valuable species of fuel will bo con-' 
sidered as such in many parts of tlie nortii of Ireland; hence 
groat proprietors, and among the rest piy friend the Earl of 
Gasford, are anxiously inquiring into the probability of hading 
coal on their estates. 

We have mountebanks uridei itv . forms, and I know none 
more ignorant, or more likely tt» mislead, than those who claim 
to be coal-finders. 

I shall take the liberty of recomraendiug to tliose proprietors 
who arc anxious to find coal on tiieir estates, to consider tlie sjub- 
ject as a, question of fact, not of theory and speculation j and 
to act accordingly. 

That is, to nnke the expeiirneut at the least possible expense, 
to find how I’oring can be executed in the cheapest manner; 
and then to try in as many difiereut places as may be found con¬ 
venient, not underdirection of persons who claim to be 
adepts; but of plli|||||bn^ men, who, without speculating on 
the subject, wul^HIP't facts as they find them: these may 
be transmitted for oplni^ to those most experienced in such 
rescarchcvS, and 1 know not anyone who has taken so much 
pains to make himself master of the subject, as niy able friend 
G. R. Grecnough, Esq. lale President of the (ieological Society. ^ 

Some do not use such violent agents, but quietly elevate our 
mountains and high islands, in the direction of an axis perpen¬ 
dicular to the liorizon; leaving to others to investigate the pro¬ 
truding cause. 

The Ncptiinians wrap their mantle-formed strata about small 
elevations, until they accumulate them into mountains. 

Whoever discusses questions witli theorists, should be very cau¬ 
tious as to the terms he permits them to .adopt in stating their 
opinions; they are fivud of using the words may and might; they 
should be told that in argument these sliould be changed into 
did and mnst. The terms possible and impossible must also be 
erased from the vocabulary of theorists; from the former no 
conclusion can be draw'n, and the latter is quite too self-sufficient 
for such novices in the art of world-making to hazard.—They 
should be limited to facts; and, in their deductions, subjected to 
the^id rules ofiogic. 

irore been Charged with being contentious and quarrelsome, 
in haring so often encountered these vain theorists; for, iullycon- 
vinced of my own ignorance of the early operations of nature, I 
could not bear to see gentlemen as ignorant as myself, claim to 
be adepts in the art of world-making, and therefore amused my¬ 
self in exposing tiieir fooleries. 

My late frieudj" Earl Macartney, compared me to a person 
at football^ who, nmr daring to hazard himself by kicking the 

h 2 • hail. 
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ballj watched for an opportunity of tripping up those who ven- 
tured themselves boldly, 

1 have not alwap been so cautious; for altliough 1 gave up 
all hopes of explaining the earlier processes of Outur^, in the 
formation and arrangement of tlie nia:erials of out globe, I have 
inquired carefully into t!)C operations that have been performed 
upon it since its consolidation, aiid puuivulaily forma- 

tion of its present surface, so euriou'^ly diversified. 

My sentiments on thi-isubject have been helilstill morcwiWthan 
the theories of those whom I have taken liberty to laugh at. 

f have sustained diat the surface of our original world was 
once elevated above *e tops of our highest mountains. That 
some mighty agent had acted upon our then surface, (probably 
uniform,) and liad earned off its materials, irregidarly and in 
immiense quantities, reducing the globe Jo a smaller size with 
its present surface, without disturbing left behind. 

According to this positym,^ the-quesSjlK'the form^ion of 
our mountains vanishes; they are no long^f the stupendous ino-^ 
miments of powerful agents, or the |^ults of grand operations 
of Nature, but merely the scattered rcinnauts of a diminished 
world. r 

All this, your ladyship will say, is much.wilder than any of the 
theories I liavebeen ridiculing; but I must request you to distin¬ 
guish : all these aro mere matters of opinion; while my positions 
are given as matters of faq^ Tlieplulosophers 1 allude to, claim 
to be acquainted witli their agents, and show how they might have 
acted. I admit 1 know nothing of mine, but that he,;dtd act;—^ 
the results, that is the iiaturul appearances, or facts,, these geutle- 
incii bring forward, or deeiine to notice, are at variance 'ivitli, 
and irrcconcilcable. to their respective theories. The facts to 
which I call attention, and in genera] the face of nature, where- 
ever laid bare to us, aftV)rd us clear demonstration of the truth 
of my po.sitions,as any tlieoreiii in Euclid is etipable of receiving. 

The question of original formation lias been long ^undantly 
diRCUSficd. Let us take new ground, and try to devclope front 
existing facts the opeiatioiis that have been perforii^ on our 
globe since its final consolidation:—appeaWg^. which will 
justify the poOtiou, that our world did not conSiftqus ^^now 
stands'from the hand of Nature;—that importaiU:<chftQ|^‘;must 
have taken,place—that mighty agents, unknown.t]^l^htdy by 
the maiks they have left behind them, luW it. 

1 shall slightly mention a few of the appealt^^i^ that seem to 
countenance these wild suppositions^ 

1. The irregular diversification of our qulta uncon¬ 

nected with original formation, and the arrangement of our 

Strata. 


2. The 
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2. The isolated and highly elevated stratified hummocks, found 
iu many countries, and especially in basaltic districts- 

S. Whyn dykes, very lately brought into notice, but now burst¬ 
ing upon U8 in different parts of the world, in the form of walls 
of terrific altitude, and most regular construction. 

4, Caverns, so abundant, especially on the confines of sea and 
land, and in calcareous districts, p-und and beautiful grottoes, 
hearing irresistible marks of posterior excavation, not to be ex¬ 
ecuted bv any‘agents with which we are acquainted. 

5. The line of demarcation between sea and land, and the for¬ 
mation of the basin ofihe ocean. 

It has pleased Nature to lay bare nortlieni district of 
Antrim, and I may say its whole coast, to disclose her secrets u> 
us, and to expose her arrangements to the naked eyej it is in 
our magnificent facades, so numcrou*', and so kiiully extended 
along a great line of coast, that we are enabled to distinguish 
between origintff,|ii|ption and pocterior operations; and to 
pronounce upon tliSpiet strtle in which these original materials 
have remained since thcl^ final consolidation; notwithstanding 
the numerous revolution# aud convt^^ns so confidently ob¬ 
truded on us. 

I shall in ray next request your ladyship to accompany me 
to a new field, where the original arrangements of Nature seem 
to be the same, with those in Antrim, Jifed where posterior opera¬ 
tions also l)ear a strong resemblance, and of course where my 
arguments drawn from faeffe recciff furtlier confirmation; I 
mean the island of St. Helena, tipon which the attention of the 
world has been lately miich fixed from causes unconnected with 
its natural history. 

I am, with much rc>;pcet. 

Your ladyship's most obedient humble servant, 

CInnfcc'lo, Moy, UirHARDSON, D.D. 

February‘J'». lOIfi. * 

XXXyj, On the Excitement of Voltaic Plates; in fleply to 
ub IjUo’s Ohjeciions to the Doctrines i^aintawed by the 

A^f^r. 1). Matcock, M.D. 

To JV/r. Tilloch. 

I* . . . Barbadoos, Mny^S, 1816. 

X convey to Mr. Dc Luc my apology, fbf- not 

having earlier period his observations^ on tWO.pa- 

pers, whichyft^^icholsoo did me the favour to pdblisli in his 
valuable JolftrTO'S. In July 1812,1 left England for the West 

* Phif. Journal, vol. xxix. and xx%u 
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Indies, and until the latter end of last March, not having had 
an. opportunity of obtaining the subsequent numbers of his Jour¬ 
nal, 1 was unconscious that what 1 had written had particularly 
interested Mr. De Luc. 

I have carefully perused the papers which have been published 
■jjy him subsequently to my quitting Europe, and have renewed 
my acquaintance with those which had been previously given to 
the world. In doing so, 1 have derived no small degree of plea¬ 
sure, and much interesting and important inlormation : but as 
I suppose the several points of excelience|^with. whatever defects 
they may be blended, will be sufficiently obvious to the scientific 
reader, 1 have confined the following remarks exclusively to 
those parts of his writings which have been urged against the 
doctrines contained in niy papers; and I have endeavoured to 
observe such an order as will put the several points of difference 
betu’een us in the strongest light. Had I remained in England, 
the pedicular train of thought into wjiicl^^ad casually fallen, 
would probably liave led me to further speculations on the sub¬ 
ject of electricity; but situate as 1 #m, in an atmosphere ex¬ 
tremely unfavourable for electrical experiments, without the 
means of obtaining philosophical instruments, except after the 
lapse of several months, from Europe, and with access to very 
few philosophical books^tait of iny own cirruinscribedcollection; 
I have no new matter with which to enrich your ])agcs, and it 
is with much diffidence presume to occiipv the time of your 
readers. 

Mr, Dc Luc considers that he bad . published nearly twelve 
months previously to the appearance of my Essay pn Chemical 
Affinity*, a refutation of Sir Ilumphry Davy’s hypothesis relative 
to the principles of chemical affinity, and the decompositions 
produced by Galvanism. It will be remembered that this hypo- 
thq^is supposed that the elements of all compounds naturally 
possess different electrical slates or energies^ the one component 
particle being positive^ the other negative; tliat this difference of 
electrical state is the immediate cause of chemical union; but 
that, when tjitt-^mpound is subjected to a Galvanic battery in a 
sufficient state of excitation, the particles possessing the negaHve 
energy are attracted by the po5i/a'c/y, and repeHbd l>y 
/iveiy^lectrified wire; ana the particles possessing, thA fMUive 
energy'are attracted by the negatively electrified, apff repelled 
by the positively electrified wire; and that the force of these at¬ 
tractions and repulsions of the Galvanic wires to, the Contponent 
particles of a compound body, wheiv greater Ih^ the altraction 
between the component particles arising from dkQ difilereiice of 

* Phil. Journal, vol. xsix* 
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their electrical enereies, is sufficient to subvert the cotnbina- 
tioii*. 

The experiments to which Mr. Dc Luc alludes, as particularly 
affordiu^( a refutation of this hypothesis, are the third and tenth, 
contained in the first part of his analysis of the Galvanic pilef, 
and to this paper 1 beg to refer your readers. Now, sir, 1 do 
not think that the result of these experiments invalidates in the 
slightest degree the hypothesis in question; as a knowledge of 
the general principle in electricity, which has been termed in~ 
ductiun or the law ^ induction^ will enable us to reconcile the 
apparent disagreem^t. Upon this principle I will contend that 
the electrical states of the points 1.2.^. 4. were not such os 
Mr. De Luc supposes, but that 1. and 3, must, under every va- 
liety of the experiment, have been positive; 2. and 4. negative, 
1 am aware that the applicaiir)ii of this law to the particular 
case ill question been objected to. Mr. Singer considers it 
impossible for thi%,Uw to operate, “ unless the l>odies be sepa<* 
rated by anon-coiiductor, the resistance of which is sufficient to 
prevent the passage of electricity from one to the other J,” and 
tlierefore, that it is altogether inapplicable to the ph^enomena of 
thc“ interrupted circuit;” the objection toils application being, 
timt water ia a conductor aud incapable of affording such resist* 
.^.ncc, 'I’he experiments of Mr. De Luc§, however, very plainly 
demonstrate that there is such resi&lknce in water as occasions a 
retardation and residua of electricity; in other words, such a 
resistance as prevents a free passage of electricity, lliat the 
situation of bodies being such as to enable electricity to pass 
from one to the other does not prevent the operation of this law, 
is fully established by the early experiments on the subject |{; 
and 1 will contend that it is as fairly applicable to the inter¬ 
rupted circuit in Mr. De Luc’s experiments, as to any pha'no- 
niepa of electricity; consequently I do not conceive that the 
reasouiags of Mr. De Luc, founded on the result of his third and 
tenth expenincuts, arc admissible; and I am iucliiied to consider 
the arguments contained in niy^Essay, the first valid objections 
opposed to Sir H. Davy’s opinions on the subject of chemical 
affinity and decomposition; aud, in fact, the fii^t tf not the only 
refutation of them. 

leaving stated the results of my^xperimcnts with thd Voltaic 
plates^ 1 observed that they are subversive of the mist com¬ 
monly received opinion of tl^e manner in which a Voltaic pile is 
excited, which originated in the phaenomena of these plates^ and 

rests on the ^sumption chat dissimilar metals tvhile hi (x>n- 

* Pbtl, Trans, 1807. f Phil. Journal, vol.xxvi. % IbidVal. uxi. 

§ Phil. Journal, vol. xxvi. tl §<'’»'* Priesdey’s Hist. pf Electricity, pt. i. 

per. s. sect, v. 
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tact are in different electrical states ;**—in other words, that a. 
difference of electrical state is produced by the contact of these 
plates. That the Voltaic plates indicate no degree of excite¬ 
ment whatever while in contact^ but that excitement becomes 
evident after their separation, is not a supposiliov, but a fact 
demonstrated by the irresistible evidence of diir senses; as much 
a demonstrated fact, as tliat all bodies of wlmtsoever nature fall 
through a given space in vacuo in the same time—the one alto¬ 
gether as unconnected with any particular hypothesis concerning 
the remote cause of electrical plisenomenaM^ the other is un¬ 
connected with any speculations relative TOthe remote cause of 
gravitation. But Mr. iJe Luc has promised to show the converse 
of my statement;—to demonstrate by a great number of e.Tperi- 
ments, that these effects {the excitement of ihc Voltaic plates) 
exist only during the contact, and that it is owing to extraneous 
circumstances that any effect remains after J^eir separation^.” 

1 have naturally looked with much eagerp^ for this promised 
dembi^tration; but I have not been able lo find one single ex¬ 
periment which militates in the slightest degree against niy 
statement relative to the'ISfoltaic plates^ and which indeed, as it 
is a bare expression of facts, I do believe, will for ever remain 
incontrovertible. It however appears, iliat Mr. De Lnc*s pro¬ 
mise to demonstrate ihe^^fiteciiracv of mv statement, has ori¬ 
ginated in his liaving unfi||^titably mistaken it; i'or ho repre¬ 
sents me as having asserted that cxcitciuent of the pile cannot 
be produced while the metals arc in contact; whereas e\'Cry one 
who has the slightest knowledge of the science of eljcctricity, is 
aware that, in the more ordinary combinations for pile, two 
metals have always been in contact; and that, in the kind of 
trough which was until lately used, two metals are soldered to¬ 
gether. 1 am sorry that my observations should have been so 
misunderstootl; as it has occasioned Mr. De Luc much pains to 
refute an opinion, which I could never have advanced in open 
defiance to common experience, and has induced him to sup¬ 
pose that I am unacquainted, not oidy with his experiments, 
and the verv ordinary pha'itomena of the pile, hut with the 
earliest and amplest facts relative to t'ue science on which ! had 
written. In truth, sir, his experiments witl» tlie pile have no 
referen^ whatever to mine with the plates. Let it be ^franted, 
that exRtement took place in every dissection of the pile, ht the 
manner and degree he describes, I yet affirm that tbffre Is no 
analogy between the circumstances necessary for the 'ekeit^ent 
of the Voltaic plates, and those necessary for tlie ejtcitement of 
the pile; and that the hypothesis which attempts to eKplam the 

* Phil. Journal, vol. xxxii. 
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excitement of the pile, b 5 |»supposing that cliiFerent metals ac-^ 
quire a difference oSf electrical state by contact, is not only un¬ 
supported, but actually siibverted 1 )y the phsenomena of the Vol¬ 
taic PLATES. 

In another instance, Mr. De Luc misapprehends in a most ex- 
tr.^o^dinary manner the tenor of my observations. “ I filled,** 
said I, “ one of the hew porcelain troughs witli an acid fluid, so 
that the metallic plates and their connecting arcs were com¬ 
pletely covered. In this state a trough of ten pairs of plates 
three indies squate^composed water rapidly**—I placed the 
metals connected Mpie bar in a trough without partitions, and 
no action ensued*,^ The result of thia experiment was to me 
anomalous and unexpected. But Mr. Dc Luc has endeavoured 
to explain it, by taking as data, that when the plates were im¬ 
mersed tip to the bar in liquid/’ “ the effect was reduced to that 
of orie single pairf/’ or, as I suppose, no perceptible action 
ensued. By a reference however to the experiment, he wdll find 
that such w'ns the state of the apparatus when it decomposed 
water rapidly. He has therefore misunderstood the statement 
oi'ihe fact, but in no degree exjdained it J. 

I indeed regret tliat Mr. Dc Luc has uii mnderstood any thing 
tiiat I have written; but I am altogelher distressed at hi^ ques¬ 
tioning the accuracy of my experiments w'ith the Vcdtaic plates; 
not indeed in coll^e(lUence of haiwBIfouiuled, as he supposes, a 
Galvanic s^ste7n” on them, wiffih 1 am not aware of having 
attempted, but because I value, above all other qualifications of 
an author, impartiality and fidelity in uarraticu. Mr. De Luc 
tiiinks sqnfl extra?iemis ca7m must iiave operated in tny exueri- 
incnt-s, omerwise one single contact and separation of my plates 
could never have produced a senslhle divergence of the gold** 
leaves: hut lie does not hint at any extraneous cause in particu¬ 
lar, which he conceived likely to be the one;—and as the ap¬ 
paratus employed and the manner of performing the experi¬ 
ments were minutely described attlie time the results were giveU, 
any extraneous cause attached either to the one or the other 
might easily have been detected and exposed. Mr. De Luc 
■-.tates that in M. Hauy’s experiments it requirtt^^ten contacts 
and separations of plates-the size of mine befur^he gold-leaves 
Wflrc sensibly aifected. in the repetition which fte made of these 
experiments with smaller plates, it required twenty lepetitions 
before the effect on the goid-IeavcvS was visible* Now, sir, I 
have ea^ressed in my Essay, and so 1 wish to be understo^, 
that a single contact and separation .did not produce n.&fui£fe 

V * I 

* Phil, Journal, vol, xxxi. t Ibid. vol. xxxiii, 
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but a verj’ cmsiderable divergence of the gold-leaves. What 
roust be tlie impression on the mind of your readers from this 
discordance of statement } Eitlier that Mr. De Luc’s and 
M. Hatiy’s experiments were very coarsely performed, or that I 
bave grossly exaggerated the result of mine. Of the accuracy of 
my own experiments I cannot doubt, and' it is in the power of 
any gentleman at a trifling expense to repeat them, and decide 
for himsoif. Hut, sir, you must be aware that I am not the only 
person who has obtained such results. 1 can at this time par¬ 
ticularly refer to M. Volta fur support. A^scription of his ap¬ 
paratus, manner of experimenting, and t^^esult of his experi¬ 
ments, are contained in the following quotation : Ces plaques 
oat trois pouces dc diainetre; les uietaux doivciit ctre trds-polis, 
bien ddpouilles d’humidit^, et appliquf^s Tun snr Tautre de ma- 
uiere ^ maniftster une cohesion sensible. L’un d’eux doit ^tre 
i«oie, et Tautre doit comniuniquer avec le sol. On doit les se- 
parer d’un seul trait et perpendicnlairement: on fait toucher 
aiusi celui qui a etc d^tachd au chapeau d’un electrom^tre, cC 
on doit quelquefois im erartement des flls*,” Volta’s plates 
were three, inches in diameter, mine five> and as the areas of 
circles to each other are as the squares of tlieir diameters, it will 
be seen that my plates were nearly three times as large as M. 
Volta’s: hence one sufficient reason w’hy the results in my ex¬ 
periments were so much evident than in his another 
reason is however to be foimd in the extreme delicacy of my 
electrometer t- Hut how conics it that in Mr. De Luc’s experi¬ 
ments it required twenty contacts and separations to produce 
the effect obiained by M. Volta by one contact and ^paration, 
althorigh the plates of these philasophcrs seem to have been very 
nearly of the same size ? Jhd, what is more extraordinary, how 
comes It that ten contacts ami separations of M. Hau/s plates, 
neai'ly three times as large as M. Volta’s, were required to pro- 

* Hist, tfu Gutvanistne pnr Sac^ tcm. t* p. 

t 't'bi!9 cieclrometer coi)!>isl» of n ^l.ts& tube about 4^ inches long, iU in¬ 
ternal fUametiir a little more than an inch, capped with metal at each rx- 
f retiiily. By om cap it is tixed to its pedestal; in the other cap there is a 
hole througha sinail glass tuh(>, an inch and half lonr;, passes, and is 
fastened so.-jlblly<|Pe half is within the body of th^ electrometer, the other 
witiiout..Tf«B external and internal surface of this tube is coated with in- 
Mihiting varnish, and through the tube passes a wire, to one end of which 
Biay he adapted plates of any size: to the other is fixed a small pair of 
forceps which receive the gold-leaves. Tliesc are 14 inch long abd s^cry 
MvrcKv; their extremities arc a foil iniHi from the pedestal, and a little store 
than half an inch from tho tinfoil.—Now the circumstance which, iodepen- 
dentof the size of the. imtrunient, contributes to make it more delicate 
tlion elcct»oracters of this kind generully are, is tlie gold-lcaves being con- 
'iwcted witb noUiing but the wire*->uot with the cap, at is generally the 
taae. 
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dtice an effect equal to one contact and neparatton of M. Volta’s 
plates, and an effect very far inferior to one contact and separa- 
t ion of my plates, to which they exactly correspond in size ? 
Some extraneous cause must, indeed, have operated in the ex¬ 
periments of M, Hauy and of Mr. De Luc. Probably their ekc- 
tfomotora were not fcry delicate; possibly they did not pay due 
regard to those circumstances on which depends the full action of 
t.be plates. 

-In reference to the production of Galvanism, I also observed 
tiiat the Galvanic wparatus can only be excited by a decom¬ 
posable fluid. meant to be equally applicable to the pile 

and the trough;—is a fact which has been generally believed, 
but which Mr. De Liic thinks he has demonstrated to be false. 
With due deference to him, the following appear to be conclu¬ 
sions fairly clcdiiciblc from hi» analysis of the pile, in reference 
to this subject. 

1. The necessary combination for the greatest excitement, 
consists of two dissirnihir metals with a moist substance inter-’ 
posed between them. 

2. If this condition be observed, although no (wo metallic 
surfaces be in contact^ but merely connected by conducting 
points, as m the first dissection, the effects will be the samey or 
nearly the same, as if the pile hadmot l)oeii dissected, but had 
remained continuous, in which^'a^l^ the different metallic sur¬ 
faces are in contact. 

3. If the pile be so dissected that two metallic surfaces be in 

contact, but the moist substance in contact with only one of 
them, if .^at one be the must oxidablc metal, the powers of the 
pile will ohiy be but if the metal in contact with 

the moist substance be the least oxidable, ihcti will the power of 
the pile entirely cease, 

4. A solution of sea salt is capable of exciting more power¬ 
fully than common water. The same pile which when excited by 
water was only capable of affecting the electrometer and pro¬ 
ducing dccomnosition, when excited by a solution of muriate of 
stida affected tlie electrometer, occasioned decomposition, aitd 
afforded a shock. 

5. The power of vegetable and animal substances to produce 
excitement is, Cceteris paribus proportion to'th«?ir 

a pile excited by new cloth, which had stood some time in a 
room in which the hygrometer was at 40"*, being only capable 
of affecting the electronreter, while the .same pile excit^ fay wet 
cloth affected the electrometer and produced decomposition 

Mr^ De Luc^ in spite of these natural ihferences frfam bis own 

'* See Auuly^ of the Galvauic Pile. 


. « 


experiments. 



17'2 0 ^ the Excitement of Follaie Platen. 

experiments, and without giving the grounds for his opinion, 
contends that the action of the pile does not depend on a scpa-» 
ration of tlie binary groups of nietaU by a liquid or wet body, 
but re<]nires only tlmt the separation be produced by the best 
non-riuetallic conducting substance.*’ He thinks that in writipg- 
he has fotnicl such a substancQp'<ln^m. me remind him 
that all paper attracts ntoisture very poHWuUy, that It is ex¬ 
tremely dilpcult to <leprive it entirely of yioisturc,' and that, when 
U Jjas been peri’eetly ^ried, it very soon reacquires mois^re. 
Thus in an expoiiincnt (mentioned by Mr^^Luc) in which the 
paper had been completely dried, the {^Hkd not even affect 
the elcctronietcr, until during the lime ocSipied in carrying it 
from op^ room to another it acquired some degre^ of moisture: 
itrthen ^affected the oketrometer iu a very slight degree. In 
laet, I believe it might be stated, whatever conducting power 
paper may possess, is dependent on the moisture it contains^ 
Thus in every instance of cstpitqincnt, moisture (/he decomposable 
Jlukl) has been present: and from this view of the subject, I am 
somewhat inclined tothink^hat the sprntaneoas electric column 
ini^t be ej^pluycd for*bK|y^copic purposes. 

.^{..Wpidd wish, sir, yourfUiilosophical readers to ascertain the 
legftimuy of the inferences 1 have taken the b))crty to draw 
from the experiments cont^t^ ij Mr, ])e Luc’s analysis of the 
Galvanic pije, an^ to declad|§lh^^her there arc any facts dedii- 
cible from tliose expcrimelfSJ^ which tend to show a necessity 
for two uietalHc surfaces to be in contact to produce excitetnent; 
whether the facts do not establish a contrary opinion; and 
whetlter tlie rewilts of all liis experiments do notfeiM|tp prove, 
that f*'the Galvanic ap))aratus can only be excited l^ja decom¬ 
posable fluid,” Neverthe!e^s, Mr. De Luc itat^thc elementary 
priiicipjes of the pile to Ik? as follows: ^ 

1. In each binary group the zinc plate 'takes some electric 
fluid from its associate the copper.*^ 

2. In each group also the zinc plate communicates through 

the paper some of its excess of the electric fluid to the capper of the 
next group op ite sidej'* ^ 

The. flr&t position is in direct opposition to my experipaents f 
the setcou^ De Luc draws from his thirty-fourth experiment: 
yet,>sts understand it, that experiment simply proves, 

‘thftt,' 4 ^:ptii^ing excited, an insulated conductor will convey 
the e^ge of either extremity \o the electrometer. , 

‘ . ' ' [To be continued.] 
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XXXVIU Oft the Physiology of Vegetables, By Mrs, Agnes 

Jbbetson*. 

To Mr. T^hcii. 

■>r 

StR, — J. iifi str^^i^ii&nisistencles that subsist in the few facts 
that have baen acknowledged to be true in the pl^ysiolog)- of 
plants^ show thit they are in many respects false, since 

thiey contra'dict each other. Thus, plants are supposed to per¬ 
spire, and also out oxygen. It is wefJ known that the 

water they take nHrdccomposed, and reduced into its compo¬ 
nent J)arts foV the purpose. How then can they give it out iu 
oxygen andvyater also, when that water has been changed to air? 
But they alao admit that the cuticle tak4» in nutriment, and all 
from the same iiin. This fijitif^ly giving the cuticle more offices 
than Nature can perform, especially as they are all contradic¬ 
tory. Then it is supposed thi* tile blood circulates,^though 
the juice is evidently expended, as it^ises, in forming llie parts it 
is ordained to complete, lf. it does circulate, it must do s&iA 
absolute opposition to the whole <per‘ of Nature; since even 
no animal respires by a particular organ, except chose ^at have 
a real circulation: for even in animals or injects there is no 
circulation where there is not«a a^Mde heart, to which the blood 
constantly returns, as the vessotln|at contain the liquid are so 
disposed, tliat it cannot arrive *^thye other p:irts'^ilJ it has 
passed through the lungs. This of cour-^e cannot take place, in 
vegetable^ w^ich have no heart, nor in animals that have sevenil 
bearts^^-Mee the admirable Cuvier.—Again, in the herbaceous 
plants nw be generally opened close To the root, and the 
floAveritdiscovlj^ aggregating there:—How then can theflower 
but be formetfat the top of the plant, and come oUtdn a few 
days also, without any preceding bud ? And in trees and shrubs, 
if the flower-buds are all cut off when first appearing, a quantity 
wall very soon succeed;—cut these away also, and another set 
will reappearjL this may be done two&ox three times. Is it 
possible that ml these flowers can procl^, or be formed^ in the 
few buds that were found at the exterior in that pface ^ they 
are merely the vehide through which the flowers in trees are 
introduced to the exterior; and the first flewei g||| there 
tained in tl:e hud till the weathex;is sufficiently per¬ 

mit th 4 # to pass outwardh'. This is only learnt'by-dieseiBtittg 
progressively, and pursuing the various facts throughout'W their 
appearances. 

There is certainly a great differenc^'^tween and, 

• £RlUTtrM.— Tn Mrs. tbbetv»a'5 paper in our la^yipaber, m ^ lid#*, 
for the word ** read “ etrxiduU.^ , 


herbaceous 
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herbaceous plant, in tlie progress of the flower-bud. They both 
form it in the root; but in trees and shrubs they make several 
stages,—in herbaceous plants but two. 

The first of the propositions selected' for this letter, and which 
I engaged it should in a manner prove, was^ that flou^r- 
bkid was formed in the root, and of c«|Ml^^at the roof was the 
laboratory of plants since I before showed' that tbe seeds were 
also protruded there. There are so many cunou|fdissections 
appropriated to this subject, that it is pecniuurly h^fi^cimens I 
must prove the truth of the fact. I shalW&at ^how therefore^ 
by a series of prints (taken in progressive from the plants), 
how the flovver-bud passes in trees and shrubs, froili'the moment 
of its formation to its decay; that the reader may be as capable 
of judging as if he had the plants before him, iii regular suc¬ 
cession; since the specimens are 4hc exact piolotypes of the 
interior of the vegetable from which they are taaen. And 
though every single spceimea^ill not be given, on account of 
their number, yet I sliall show the principal point!^ of most of 
them, as they succeed each otlier. 

A soft b^ appears in the middle of the root traced regularly 
frcun its first formation, by gening afresh plant every third day* 
This b^l is then in a littlo^iine seen to pass up the Hue of life 
(a circle of cylinders discovered between the piih and wood), and 
whi^ only enlarges at thdi^Q^'ering season lor this purpose. 
Tins is never observed till a^ionth or six weeks before or after 
flowering time. By degrees cacli specimen shows the ball 
moving up towards that aperture from which it is to break; 
while the cylinders naturally swell, and increase ac¬ 

cording to the quantity of buds ready to pass up (Pla^, fig, i.) 
When they reach, the part of the line of from whence 
they are to be ejected from their place of conc^tnent, the cy- 
Unoer then opens, and one or two buds protrude, just opposite 
the ready made scales in the bark, which is in future prepared 
to receive them, when they shall have passed the lignum part. 
It is now they begin their passage through the wood, drawing a 
long string behind them (see fig. 2.). This may be seen, and dis¬ 
posed IB Afferent specimens in so many various ways, tha|, a per- 
son^ust be blind or incredulous in tne extreme^ not to be con¬ 
vinced. ^rst specimen the bud may be caught moykig 

on, a)i4 ^ string behind through the beginning layers 

tuiaii then by cutting fresh specimens horizoruallyy keeft- 

ing them on the table a few hours, the bud, ff then &7z* 

der the microscope^ will paas (while under your eye) out of the 
Wood* In a specimeb of new wood, if the bark is.liaken off 
gently^ all the buds (being still incased in the wood) are left 
there, and alone remain in the bark; and in fig. .*t, 
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tlie division between the bud and the wood, occupied by the 
juice, is plainly seen preparing its way; and every person on 
viewing this figure, and who is apt to notice what ihev nee, will 
recollect this perpetual mark in the wood (o), whicir is nothing 
more than the passing flower^bud : but the bud (as I have be¬ 
fore shown) does its passage, for the juice precedes it, 

aiid has the ppwer of bending the N^xx^d twigs both ways from 
the bud, fonning a compete covered way for it, tliat with the 
help of the l^id it may pass without pressure : but na soon :vi 
the bud has passed,^^'wood part recovers its usiwl situaticu, 
and is restoredfirj&m^help of the returning action of the mus¬ 
cles, to f/j mttiil podtiortn There is scarcely indeed a more cu¬ 
rious process iti the formation of plants than this: that so soft 
a body should 1)e able to pass {without injunj) through so hard 
a substance, is most wonderfidi But does not the ba^^ket-maker 
wet his twigs before he attempts to bond them? and do not the 
sticks (if a wet sponge is placed between them) soon by a curve 
ieavc each sMe of the sponge liollow, as the twigs have tk>nc aC 
fig, 3? and does not the juice before mentioned act for the same 
purpose } Thus all is in nature. Before the bud reaches the 
end of the wood (which it is some time in doing) the cradle or 
■winter bud (which is still empty) becomes covered with a thiede 
and glutinous liquid, varnishmg iier scales, to defend the interior 
'{or that which will soon become s^]k)m the cold. This I }«ave 
generally found to ho the signal tfiSt the embryo of fibe floxver- 
bud has entered her case,” ^Several specimens must be taken 
about this time, eadi day, that t]ac flower-irnd may be well as¬ 
certained ^to have entered her new habitation-: her string wiH 
still attend her, for she loses all power (»f continuing her journey 
f. it breaks. pains appears to be taken to prevent the 

bud being hurt at this time; for though it is much covered with 
scales, it must still be more ex)x>sed than it can be in the mterior 
of the plant, -1 have repeatedly cut specimens perpendicnkiTlv, 
when the bud was preparing to pass within its new habitation 
and to arrange itself there \ and no part of the process can ho 
plainer: in sorr^fe plants a part of the wood accompames the bttd, 
and does not permit the ^^k to approach it:—this is the case in 
the marvel of Peru* Np .alteration is discovered in the next 
few dissections: the flower-bud retmiinsfor a shOfSk time per* 
fectly torpid in outward appearance, though tiie WieriPr ot tht 
bud is {Hairing for its next change. Then is formed that eur 
ri<M» sped^en exhibited in my last letter, and in this at fig. 4. 
This part must be pursued with great exactness, taking up a 
feesh plant -every day for dissection. It will then be observed 
thatthe bud is i^ain moved,and thrown up into the new shoot. 4 
should never, have discovered this, had I not el^^Sfyed the budrt 

• throw 
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throw off their scales as they passed up uutlcr the screw (fig. A.) 
which dMdes the new from the old woo^r^py one rt^ay see the 
scales fall and agatq iwnewed as sodif&the bud'&as passed 
up into its place in the ir^ sho*St» flfifw^^bably tlic reiusou 
wny the new wood of evciy tree wl^thcr the 

old wood is so or not. The pedtnicfe^yM|^|kowh]g’'iip the bud« 
generally ^ets incorporated with the if bud'jhttoru 

^wn some time afUT, it again stops at the place hou\ 
which it proceeded,teaiing down td that;,pL( 4 l|f 9 r at least 
in an exact line to that part of the scievUjW^r^hicli il'dipped; 
the dower has then onlv to piotrude a q||iP^ii.j|ower-8talk, as 
soon as it has quitted the bud, and to open 5 'llhd <thi 4 H^nds its 
whole histtuy, at least that which belongs to the fiower-bud of 
the tree and shtnb. 


1 now tuin to the biul of the annual and lieibaceous plants, 
or those which rise each year from the earth. The diffeieucc 
ia essential; since, insCbad ^having a settled bml appaiently 
visible for months, and ^ n protoisq of fiuurft flowers, the 
bud does not in gener.il till just as it i«< qouip to lucuk 

into tower, and till it has Ravelled to the top of the ])lant. C<in 
tt be supposed then that A atuie, which in the ttec makes tl.e 
perfecting the flovR^r k Imt^ process, should in the herbaceous 
plant complete it diiSretly, w^iont picfaceand without prcj)aia- 
timi, tho^h it has IiUMnH|Bie Dik'- 

tfiia apiKMlFuatural, or eveirprobablc ? thus lo^ form the whole, 
and bring it forth wltbbut euy time to matuie Us1>uds at^ juices? 
Impossihte! Is it not strai^c tliat the curq^ty of Dotaiiist; 
shouM not have tempted them to tear open a pmt ij^n one cn.l 
to the other, to seek the tituc when these flowers7re formed, 
when they have already disctneied the flow‘er^n the lulb^ and 
that^in the water-lily it leases the root sshen quite large, and is 
tobe seen'With the naked g)c? 4hd in the saxifraga crussffolia 
It is (luite as visible as in the crocus; and in the vjplet the 
flower%v£d comes out of the toot so mudi finished, that no person 
can doubt what Its manner of 

mounUngin Yearlr||||M, )ields specimens of munmmim beauty^ 
UnUke ike tree, the ^olc texture of thd^plant is Infinit^y looser, 
atili consi'-ting of innumerable cylinders one within the othei; 
instead of blHlig stretched tight, as at fig. J1, forming ono #nly; 
the thin miNfer doubles in, and produces innumerable apertures 
At these folds afford a place of refuge fqii m|^ flowers, 

indeed for whole bouquets; and if an hcrbaceousV^t ia cut 
horizontally with a very sharp razor, and then • laiq on the ta¬ 
ble for a few hours, the flowers will stand iqi above tka cjliniers, 
and thus exactly distinguish the difference between tne pa&cs 
au^ the buda&jnSch from the cxtieme thinness and delicacy of 

the 
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the matter;'i8 not earn to do ; for the cylinders are so folded in 

double or freble/e^^that td^an eye unused to the sight, they 
would all appi^'^^^^^most ieaui^ul papier machc* Jlowers, 
ordy extreme^^jS^U ^d delicate^ aiid perfectly u/ithout colour. 
But I hsflra'found tlistinguishing the case from 

the rmf dark or black shade always attending the 

cy}iiimrit they are seen in contrast, to the ap^tures, 

which beiiiiPb<9y. cnu)ttf, most plainly appear: but when the 
flowers .«i^pt ^Jtw, they fill up the hd&s so thorotighly as to 
leave set them off. 1 shall give a specimen 

of cyli4dm; W^pfit^Sivers (see fig. 6); and flowers without cy¬ 
linders, at fig;^ also fig. 13, joining both together, and $hou/mg 
{though v^^dbadly) the apertures up which the flowers mount. 
When you ^*t perpendicularlv, and happen to remove the soft 
covering sufficiently to leave t^e flowers'open to view, then they 
show aanfitQlly; for they are g^r^ly^oru enough to remove 
the thin nva^r, leaving the var^bs sorts of vessels discoverable 
between the cylinders. * Of these vessels 1 can say nothing, but 
that I have most exactly copied them j but wKfit they are for, ex¬ 
cept to support ihe* flowers, I cantibt tell; but we must tit^y 
imitate till we can understand, Th^ largjp bouquets of flowers 
adorned with hanging spirals, and adJlfg^lgraec aiul beauty td 
the picture, I hqve truly. deline^jdjL But 1 must observe that 
they are too smMl to show all Wij^efects the ieqnng might 
produce, though sometimes observable / and only mnbit the 
beauties arising from pressure, &:c. which the ogpuing and 
closing Jlotperproduce. The mrtlt perfect pattern-drawer would 
be left fd^ekwd in this case : for so excessive ijf the variety^ 
and so astoiiishiiig the beauty of tliese bouquets, that I in vain 
endeavour to do Viemjystice. When some cordllas half open, they 
appear like finished ddwers^ see fig. 8, 9, 10. The oenan* 
the, the angeltcOf and the hieradum spondylitm, give an 
idea 6# ‘wme of these pjtitvres: but to complete it I must show 
the different syecimens Trbni which^ ea eilE^ rt is taken in the 
plants^ as fig.S^, mtd fig. 10^, of each speci¬ 


men, just cut at the ttg:) .(>t! the rt>ot, tHldPQic reader may be a 
proper ^udge, of the C0ious '?na7t7ier in which the flowers are 
arranged even in that situation. Tlie root must be cut slanting. 
It nfdst be remeral>ered, that when the firstT ^^ecimen is ob- 
served^td when the flower-buds (in trees) leai*e tie ro 9 f, tVy 
run into tile cylinders of the line of life. This ^ the 

same that rise each year from the earth: 

rutj lifttb same vessels, and are formed and condheted «o far 
in the aime manner;—but here ends.the re^^lance. _ ^ 
i have shown how different the forn^atioii of life is, 

and how much looser all the matter as the 

Vol, 48. No. 221. Sept, 1SU>. variety 
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variety of cuticles being divided into layers, and each showing' 
such a number of aperitires^ through which the flowers sAoof, 
(see AA), instead of a plain and regular set of sheeh (OO) in 
trees* But there is often, as 1 before obser%'ed, a thing which 
seems to confine this fiexHde matter^ and give the part the ap- 
pearaace of different shaped vessels, as at^figo 8, 9, and 10. 
This f.cannot well understand; but I have given each ex^tly 
as it appeared to me ; subjecting both copy and o^nal to the 
opinion of many, who confirmed and reassured me allR> the truth 
of the likeness. However, when the flower rises above the root, 
in herbaceous plants, each separate divisi(mho\va again a more 
marked line of life; and if then the round stem is cut a little 
slanting^ this vessel will appear again with its bouquets, as it has 
passed from the root upwards, (see fig. 12). After remmning a 
time in this situation^ a large collection of Sowers begins to 
gather in the middle of the stem, and you gradually see those 
of thA^' e of life begin tp enmty: it generally takes five or six 
inct^^ ig specimens to complete the whole process; it is then 
that rao^ of the flowers have left the vessels of the 
repMitory, (bb), But .it is not one only, 
or ihree^ according to the size of the plant. Here they 
receive their seeds and pollen, and visibly increase in size, and 
then ri^ into perfect flowers by the growth of the stem (ccc.) 
Their passage from aaa to is most plain, and easily traced, 
for the first hour after you have cut the plant; but it require« 
the eye to be accustomed to the microscope,to see it well; and 
the moment the seeds enter tl^e seed-vessels, they prove them 
the flowers. 


Can I then by any labour, or in any way, trace this series of 
facts in a more convincing manner P These specimens were all 
taken from plants of the same kind in a scries, as they appeared 
a few days older than the precedir^; and the progressive mo« 
tion from bud to flow'er, from flower to firuit, is not plainer with* 
out, than it is in the difference between the tree 

and herbaceous sufficient to account for the winter 

bud in the former. ^BMt be remembered that this is the fourth- 
year 1 have taken up pUmts in this manner {—The first year 1 cut. 
eighty^^it trees; the second, seventy-eight; and so on: and such 
loads herbaceow?) beginning long before they appeared above 
ffrot^ld, that 1 have learnt all their winter process, 1 am sure 
rhaye eut many thousands within the last two years, e^otSting 
evtt^ part to. the microscope. Does there appear &en any 
ro^ ih this picture for self-imposition or mistake ? 1 well jkimw 
l^W fiittse reasoning U; but I reason not, I only trace a sc^es of 
pictures presejg^ji^in regular gradation by Nature: and though 
ej^ibiting str^p^different parts, which it would seem almost 

' impossible 
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impossible to conciliate; yet, when joined together, they appear 
so consistent as not once to contradict Or confuse each other* 
the Grod of Nature alone could do tKlsr* That I have in vain for 
the last two years gone over and retraced every part:—the more 
1 dissect, the more absolute my belief becomes. And where are 
the facts strong enough to make us sufficiently incredulous to 
deny dur eyesight ? Nowhere, but in a few mutilatedprop^Mtions^ 
most'of thw showing their falsehood by contradicting each 
other. 

It is impossible to give to tht public a complete series of facts, 
copied from Nature, fed which forms a quarto in itself, in a 
more disadvantageous manner than the present, since the first 
letter is forgotten before the second is read, especially as these 
facts (like a mathematical problem) all hang on each other, and 
depend much on their general consistency for the proof of their 
truthbut I have already sacrificed sixteen years, and to hazard 
fortune on the publication also,;is too much. Before I close 
my proposition respecting the fiower-bud, Tniust add one 
proof, winch I have shown to many. When a quantity of young 
buds have just appeared above the staIk"(suppose in umbellifet^^ug 
flowers), if the first set arc cut off, the aperture in which tSe 
flowers are rising up, is often so hollow and clear, that, look 
down near half a line, and you see the other flowers and buds 
coming up to supply the place of dilapidated ones, or those 
which have died aw’ay. Sure this also cannot be vain; it must 
prove the flower is formed below, or all Nature is a deception I 
But we prefer gaining by reasoning, rather than by our eyes $ 
the latter often much morejnsi^ and more to be trusted to. I 
must add, that experiments made on the living tree (if it is to 
my vessets^OT alter the course of nature) are not tole trusted^ 

1 experienced tins in cutting pff half a beau, and replacing it in 
the earth: the root, instead of (onnng out at the top, at the same 
orifice as the stem (as it always does), took a shorterroad,and left 
the bean^at the place it was cut. In manner Naturp will 
deceive us—if the proper passage i3*3t | | ™ feit will form a new 
one for itself. But wOitcii her, and ever be found the 

same; ard if [ only lay'^opcn a plai;it (witimut attempting to stop 
its vessels)^ it will, though languidly, continue its motions for 
near an hour, because its fimetions are all lengthways; and 1 shall 
not have impeded any of its actions, but only displayed th^m. 
The ■flowers therefore wiU continue to rise for a short time|,oyriiig 
to the motion of the muscles. » ^ 

i ito# turn to my second proposition; That the 1eav«s are 
the langl of the plant." This is universally allow^; yet f never 
heard a reason swen they are the leaves 

M2 ■forming 
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forming oxygen by the decomposition of water, is no reason at 
all for such an appellation; and it is certain that the leaves 
contain vastly less air in tbar interior, than any other part of 
the plant, and are not tlierefore a vehicle for air. But though 
they have no air withiui they still merit the name they have ac* 
quiredv by being the constant cause of the motion of air at the 
so that the very oxygen the leaves give out would pro¬ 
bably remain almost stationary^ on account of its weight, under 
the trees, rather than circulate around, were it not for the in¬ 
numerable little fans that by th< || |incessant motion produce an 
excessive circulation, which is ra^y stopped, and is most violent 
in the lowest spots, and where thq general stagnation of air is 
most likely to exist. But the motion of the leaves not only 
changes the gases (which descend from the higher regions by 
the help of the currents of air), but increases also the natural 
evaporation of the leaves. How exquisitely beautiful is then the 
arrangement of the lungs of the plant, when they are considered 
asset in motion by the spiral wire or muscles of the plant, in or¬ 
der to disperse the oxygen ! and that motion exactly propor¬ 
tioned by Nature to the situation of tlie ground, and the neces¬ 
sities of the sort of country in which they kre placed ! On the 
high hills of Scotland or Sweden, where no putrid air is disco¬ 
verable, the grow, which give but little oxygen; for they have 
no swamps to rectify, no animal breathing to purify: the na¬ 
tural motion of the air is therefore exercise enough for them, 
and to disperse their pollen. Hence the firs have no spiral wire 
in their leaves, and in their leaves no motion, and fewer muscles 
(except in their wood) than any other plant. But behold the con¬ 
trastThe low ‘A\u\ swampy grovnds loaded with aquatic plants 
and trees, where constant motion is necessary to the purifying 
of the air—Here Nature not only bestows a quantity of oxygen 
(wliich its trees emit continuallv), but she has loaded the 
peduncle of tlic leaf with a quant^lty of spiral wire, which keeps 
its leaves in perpetual lotion. View only the abele, or the black 
poplar. It is not its leaf^stalk is Iroad one way and 

Ikin the other (see that the leaf is for ever moving: this 

shape would cause iti:.*coiistant action, when the wide part of 
the leaf facing the wind. But what (but the muscle) could 
keep it constantly in that position P The muscles alone could 
do this, by contracting and dilating it, according to tke dryness 
or moisture of the wind that blows. It is by this means the 
leaf-stems of ell the poplars are a trifle more or less turned to the 
wind, and in this position they will ever be found. Those plants ^ 
have most spiral wire which grow in swampy grounds; those 
trees have mcNVt; motion that are buried in low valleys, where 
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both air and water at times would almost become stagnate if it 
were not for the spiral wire in the leaves. But so beautifully has 
Nature contrived her laws, that the very i'noisturc of the water, by 
causing constant motion in the leaves, gives also increased mo¬ 
tion to the water, and that water additional freshness to Uie airj 
while the deep vdleys, which have (jiiantities of aqiiHtuy>lauts, 
want (more thoroughly than any other) to have the wygeu 
mixed w'ith all other gases, to purify the atmosphere. How ex¬ 
quisite then is this cotitinimliiterchange of lienehts I—^^how de¬ 
lightful then the dispovery, “^fet not only the quantity of oxy¬ 
gen is doubled in those vegetables fouinl in low grounds, but tlie 
spiral wire is also increased in an e(|unl degree!” Thus botanic 
physiology perfectly agrees with atmospheric chemistry, to e«- 
jhree the welfare and establish the happiness of each animal 
that lives and breathes; and not only of those whose scent and 
wholesoine breathing is thus secured \ but of those inanimate 
beings who receive health and nutriment from the very spoiled 
air that is thus drawn off, and imbibed by them for their benefit. 
Hydrogen and fixed air being in small degrees serviceable to 
plants in general, though they will not grow in that air alons, 
their absorption is of the utmost use to man and animats. Thus, 
if the spiral was not the muscle of the plant, how could all this 
be brought about ? —how could the leaves be moved in stagnate 
situations ?—how could the oxygen get thoroughly mixed in the 
Inghcr regions ? It would remain under the trees, to do harm to 
the vegetable world; and so far from curing the bad vapours in 
low morasses, they would be left in their putrid state, to give 
death to those who entered the valley. As the moist winds act 
on the leaf of the poplars, so do tliey also on the corolla of 
flowers, turning the back of tlie antirrhinum and pea-flower to 
defend the pollen from the moist winds. How exquisitely sen¬ 
sible are the muscles of the plant! If a moist wind blows, they 
will lengthen more and more, till they lost all the twist of 
their spiral wire:—if a dry north or v^'d is felt, the muscle 
will contract to half its length. If thif^|^rno muscular con¬ 
traction, what makes the malva flower iiV'^tain dry winds push 
off the whole of its corolla, by contracting the calyx to such a 
degree as absolutely to pinch (iff the petals altogether? J huvp 
often seen above twenty flowers thus forced oflF, one aftel* the 
other, in an over-dry season. Those who do not Itwk on the 
spiral wires as the muscle of the plant, but as sap-vessels,. 
should show us how a flower is opened and shut; how the ten¬ 
drils twisty both within and at the exterior of the flower; how 
those te^rils twisty that cover the whole a in 

the way ^/wiM;---but particularly how the low Mrps; They 

M? . V . ' proceed 
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proceed evidently all from one cause. What power acts ou it } 
What action remains so long after the death of the tree ? We 
do not believe in witchcrafti and an action must have a cause. 
A being dies: all motion ceases after death, except one^ which is 
involuntary muscular motion. The wood warps after death, it 
is ftiU of spiral wire: it is this which most evidently causes its 
mo^fo^bince, if you take a part of it out, all motion ceases, and 
that part taken out moves contin'Mly, If this is the case, it 
must be the muscle the plani^^d the warping is at once ac¬ 
counted for, being the only part.^jllhe animal which moves after 
death: it is also the only part of the vegetable which retains its 
action after the vital power w extinct. We are not to judge 
a living being by the laws of non^exhting rnalier; that matter 
which is made and joined molecule to molecule, m^* increase 
by heatf which divides these parts by separating them at a 
gfeater or smaller disiafive. Thus iron is increased by the 
quantity of caloric introduced between each molecule. But how 
can this law be carried into a living bodyP Vitality is actuated 
by a totally different pow'er, and partakes completely <if the 
apimal in this respect, idCreasing in continuity; and forced to 
action by the power of the muscles only^ after vitality should be 
dissolved. 

I think I have so exactly marked the difference (with the help of 
Mirbel’s ingenious idea) between the animal, vegetable, and mi¬ 
neral, that they can no longer be considered ns flowiiur iii'O each 
other, or making a series of steps, but perfectly disjointed, and 
different from each other, and peculiar in all their parts. The 
animal having life^ brain^ nerves^ muwleSy vohmiayy and in- 
voluniary motion. The vegetable /i/e, but neither brain nor 
nerveSy but irritability of muscle even superior to animal life*, 
these serving instead of nerves. Hence in death the vegetable 
cannot be considered as a being to l)e contracted or dilated, as 
iron or watery and which is removed by he^t molecule from 
molecule \ but as afm^^reature^ which has muscles to move, 
and which, when only be subservient to the action of 

the muscles for a tii^, which are, like all vegetable muscles, 
set in motion by the 'jMrerful change of liglit and moisture, but 
subject to no, other contracting or dilating power. And if in 
such full proof we want an additional one, to show that the spiral 


* This irritable or contractile power, is chat profiert}^ which mus- 
ctes recede from stimuli; it is independent of the nerves, and so little 
connected with feuliiig, that upon cutting away all the nerett and seimulat- 
ing th^uascle with a sharp-pointed instrument, or a caustic, or directing 
aMeksporA tkioogh it, the muscles instantly contract, as does also the 

is 
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is the muscle of the plants we shall find It hi the great discovery 
of Halker, in stimulating the muscles of animals by razu/ta' 
and sharp-pointed instruments: the spiral wire being equally 
afieetcd Ly both, retiring (if quite fresh and in health) from 
the accession or touch of either. 

By means therefore of the muscle of the plant throwing the 
leaf into action^ the leaves are most properly denomina||||jblungs 
to the plant. But this is '^jpot all the office of this paffof the 
vegetable. In the leaf is mixed that juice of the bark by che¬ 
mical affinity which contribi||pb to altering the colour of the 
blood of the plant, so changing by means of the oxygen the dark 
resinous thick blood into a fresher licjuid of a more florid colour, 
and thus reducing it also into a thinner Juice, which enables it 
to run with speed down the inner bark vessels at the bottom of 
the leaf, which lead directly down to the bark. The first part 
of this is exactly what our lungs do; and this alone would en¬ 
able the resinous juice to flow with ease to the bark^ when first 
made in the leaves of the vegetable. 

I shall now turn to the third and last proposition I am to 
give in this letter, which is equally new, and taken from the dis¬ 
section of plants. It is that the corolla of a flower is formed 
by bubbles of water placed in rows, and owes all the beauty and 
lightness of its tints to the refraction and reflection of the sun 
on the balls of water which compose its pabulum,” 

The corolla, to be known, must be taken to pieces. There is 


some art required to do this; for, if the petals are at all pressed, 
they are destroyed; they soon break their bubbles and spill their 
liquid, and thus spoil the whole specimen (as may be seen by 
pressing one). But it is possible tq take the petal of each dif¬ 
ferent corolla, and, splitting it, draw off the upper and under cu¬ 
ticle, and, leaving only the middle part to be examined, “ that is 
the pabulum,” to gain the most exact result;—since the dif¬ 
ferent cuticles will then (if placed in th| microscope) properly 
60 arrange themselves (according to and focal distance), 

that, though there arc several separa|MMjfeg. yet they are so lit^ 
tie divided, each will rise to its ptmp^ight, and enable the 
eye to distinguish them from each olw^ and not in any man¬ 
ner confuse their parts together. Taking the corolla in this man¬ 
ner, the pabulum is soon discovered to be balls of water laid in 
rows; and this even the naked eye in some flowers will show; 
aud these bubbles of water (covered only by an extremely thin 
skin) lined by an impervious on%< so clear as often scarcely to 
appear to the naked eye. 

The petals of most flowers differ from leaves in.many respects, 
but particularly in ot$ essential point;—m coio&ed 

M4 *' 
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6km is within, the while is wilhout. But in flowers, the pabulum 
is whitcy and the upper and under cuticles coloured. To the 
pabulum the petals of flowers arc indebted for their brilliant ap¬ 
pearance, and not to the juice whkh inflates them (which is 
generally of a dull and livid colour); but the bubbles receiving 
the rays of the sun, and returning them to the retina through 
these j|Iours, paint them with a vivid glow impossib)^ to ex.- 
pressJpRrords; but easily shown l» throwing the light of the 
sun through a small glass bubble mi the dullest colour imagi¬ 
nably, and it immediately return^he brightest of tints. Thus 
these bubbles receiving the rays of tlie sun (which strike each 
drop of water) are enlivened and enlightened by the reflection and 
refraction of that bright ray of light seCh in every bubble, and 
striking the retina, by which means the whole jlovver Would be¬ 
come a blaze of light too violent for the eyes, had not Nature, 
to soften it, covered it with a cuticle of a ga*ize-Uke texture, 
which, refracting each ray, gives it a softness and beauty seen 
only in flowers. This being their form, it must stand to reason, 
that, in spite of the upper cuticle, much heat must be evolved; 
and yet it did not occur to me to measure it, till I received a 
lettcr from SirJ. E, Smith, in answer to one I wrote to him, re¬ 
specting the raising the thermometer during the fnictiflcaiion of 
the seeds; when he re<iucstcd me to see whether the poli.dicd 
surfaces of the petals were wot the cause of heat still more than 
the seeds. This immediately set me to work ;—tlie only trial 
1 have ever seen on the subject was one ma<ie by liie excellent 
Mods. Hubert in the island of Bourliou; but it is given by Muns, 
St, Vincent in so strange a way|;tbat I cannot make it out. In 
the first place he says that the maximum of the heat was at sun¬ 
rise. That Madame I luhwit, who was lilind, was much struck 
by finding the plant feel hut to her hand; and that when the 
thermometer was applied to the spadixes of the plant, it ro^e to 
30° of Reaumur, the standard thermometer being Now 

this in Fahrenheit ^'hd 02**. Now Ijow could Ma- 

dame*s hand, which ia£m|i^i^nsing her seventyy coul<I not he less 
than 75^ in tliat COTf^Cj^-fetl f>2'* hot to her hand; n-hen it 
was thirteen degrees cooleit'^lmii her own flesh, and would there¬ 
fore be cold ? 

I cannot help thinking that there was so much liandling, and 
cutting, arid placing the plant round the instrument, that the 
hand must have communicated much of the heat it possessed to 
the vegetable it field. It ccr^nly was neither the corolla nor 
the seeds tViat gave it; sincere male and female were cut to 


pieces and disposed round the thermometer^ and all motion must 
60 ^ baye ccasi^ i^.thus dismembering tj^ilant. However, we 
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ure not fair judges without trying the same plant the same way. 
When he tried the common arum in the interior of the corolla 
in the sun, it gave (> or 7 above the state of the atmosphere. 
1 never got Hubert's account till after my own trials were com.- 
pleted; but 1 have since tried to cut the spadixes of the arum, 
and place them in the manner directed ; but it had no effect on 
the thermometer. ^ 

I shall now explain the tn§ls 1 made both before anomter I 
received Sir J, £.Smith's letter: every thing that could be done 
to guard the plant from receiving any heat from the hand was 
done. Having arranged the approaches round the flowers to be 
tried the evening preceding, a stick was placed to which the 
thermometer of comparison was affixed, and a contrivance which 
enabled nfe to slip on or off a paper cover, when 1 wished to try 
the seeds, that 1 might not, when the pericarpium was below the 
flower, be obliged to pass the instrument through the corolla, 
but into the seed-vessel at once, without the bulbs being exposed 
to the atmospheric air: some sticks were so placed that I could 
run the thermometer into the flower without injury, by the help 
of a pair of long pincers, and the whole was covered with a large 
umbrella to be turned off and on, as required, 1 began at 
seven o'clock in the morning. , 



Therm, of 

Therm, of 


Therm. of Therm.of 


Comp. 

Trial, 


Cump. 

Trial. 


Ifi the Sun. 



In the Sun. 


Iris 

.. 571 

6.3i 

Anim 

.. 53 

61 

Arum 

.. 55i 

64 

Hyacinth 

.. 56 

62i 

Arum 

.. 651 

67 4- 

Itis 

.. 59 

66 

Hyacinth 

.. 49 

58 

Rose 

.. 57 

64 

Rose 

.. 57 

' 64| 

Honevsuckle 55 

634 

Honeysuckle 55 

634 

> Arum 

-1 

.. 59 

664 


S' 


Seeds flower in Paper* ' Seeds flower in Paper Cover, 

Arum .,55 571 .. 55 56| 

Rose 58 fiOJ Iris&!^/4.. 59 ^li 

Iris ..57 59 RosKr;'. .. C3 65| 

Hotieysuckle 59 621 Hvacihth 4 $^ 51| 

Li’lv ..61 63f 

White lily .. 60 ■ 63i 


When I tried the seeds, the bulb was placed in the midst of 
them, without passing through tk||poroUa. The result may, I 
think, therefore, be fairly stated ;*at the greatest part of the 
heat (which was supposed to result from the seeds only) cy- 
tainly comes from the ^mplla: for, cover when 

taken from the open mHJy any thing, and nearly one 

. ' I f de^e; 
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the seeds gain only 2 |) if indeed it is any things the 
^nautity of caloric must hb 4meil^ and^^ly at the time of 
fhictification, which mtiy iii^ frcg^the (quicker motion of that 
scasoti; since it is certain that aii^ moment the seed is liable 
to so hasty a revolution, as When ^e inside of the heart first 
fottns itself. But the heatthe'Corolla gives is a decided heat; 
and be discovered in every flower that will admit the 

hnlb; and 1 should suppose intended tb aecelerate the fructifi¬ 
cation of the:|tteds,the completion of the juice of tlie phtil, which 
lor the pQr|iS% above mentioned may require to be fais^ to a 
certaiiT temperature before it is fit to pass down the pistil into 
the seeds. 1 always shaded thas^j(loin|rs that were afterwards 
to be exposed to the smi, til! or^ree minutes before the 
experiment began^ or probably the heat woul^ikave bl&n higher. 
But it is not certainly owing to the polished sutfetees of the pe¬ 
tals, for nothing can be less smooth in the microscope: but it 
is' owiia^ to the balls of water that compose the pabulum, which 
reflects heat flrom each bubble of water and light; and if the sun 


is hot enough to decompose the water (wltidi it certainly does 
in Uiose petals that have hairs), it of course must reflect great 
heat from the pabulum; and this may always be increased by 
takuig off the upper cuticle. But it is not to ouc sort of form 
Jhe corolla is confined, thoi^h, except the Everlasting, the pabu- 
luras are all formed of bubmes of water. But there are wet pe¬ 
tals, sttch as the hyacinth, which, though they are so filled With 
liquid, -ir is quite wunderfiil how the skin can keep it from 
oor.ing^ yet detain the liquid i%tfuch a manner as not to wet the 
hand on which it reposes. TnR is really a wonderful thing, and 
shows 1n' hihv^reat a perfection Nature has made these skins, 
which not oiitf^ayAe so filled with liqudf as to be greatly in¬ 
flate^ but also so thin a#to ^pear perfectly transparent, yet 
coveir the watgr sufiiei^htly it from too great an evapo¬ 

ration, and engugh ^jgjMU^^^wecompose w^ter,' which the 
corollas that have do. 

arq; ^ni iaBHH|us corollas, one sort in particular, 
which We^hav^V^ IS^^BBftated in forming velvet, that it is 
impCAsibldti<|lto>^^^HKvith the similarity of the formation. 
Th'e'uj[>per cwLced cuticle is formed of a vessel carried up and 
dovWtin scolij^^^nd then cut at the top;—this appears to pro¬ 
long the of light which falls on it, instead of absorbing or 
repdlihg itrtudddhiy. It is thus jt acts on feathers, it is this Which 
givCathem so exquisite a sofl^. ' It is this also in miniature- 
pamtii^’ which makes a stro^ so much softer than a dot. It 
KB on of beauty when then soft down shades it, 

behold, luid paint so wh^ly de~ 

' Th l^^ ^^gtals. which are mostly flowers belonging 
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to a hot country^ probably their corolla formed of greater 
consistency, thatAp water nowy 'QOt too soon evaporate in the 
bubbles. When the corolli^ tbid^orthki, it is tlie increase or 
decrease of their pabulum ||j|bly to which that circumstance ifc 
owing,—every other part is Me same. 

The Everlastings have the pabulwn made of powder instead 
of water, and certainly, give no heat whatever, but relate theii- 
form and beauty for a long time, not fearing the general enemy 
of flowers evaporation,—dust being their only d^^yer. 

But the most curious plant in respect to dSmtion is the 
ranunculus Jlcaria and bulbosus, which have riieir pabulum co* 
vered with a brilliant powder, which seems not only to re¬ 
fract great light and hMh: frSitn the bubbles, but from the pow¬ 
der also. ^ But sdii^ivas the badness of the weather, that 1 have 
not been ableno try the heat they give; the flower is indeed al¬ 
most too small io introduce the bulb of the thermometer. 

I shall now touch, though gently, on the means by whi^ these 
flimsy bodies (the petalsof flowers) are sustained and’«trengthened, 
so as to bear much pressure and much ill usage, and to preserve 
their elegant shapes in spite of wind and rain. No one would for 
a moment doubt that the spirals governed the petals f^ ^owerl^ 
if they would watch them for a few minutes as I have done /or 
days, nay weeks together.—How often have 1 seen one of the pe¬ 
tals contract its motions before the refit were at all sensible of the 
impulsion; twist and furl its saiMike wings, lay them fold on 
fold, exactly according to the drawing of the spiral i 1 kitoV not 
any better means to show the mwcles, and how completely die 
spiral is that part of the vegetable, than exposing them to a va¬ 
riety of temperatures—both extremes of ht^t will act 

equally on chern; thd^ contract, then Icngthen^wd at last be¬ 
come vapid and dead,—lose alf’^the st^ness of their spiral, yriiich 
untwists and breaks, and immediately evaporates from 

the hubbies;—you then ^i^h the water 

was confitied: and I do not thiiSk^feMHlIpipore surprised than 
to find that each bubble was op6tiaH||||HK by ^ipiral^irci 
but they arc not smaller than the te which 

50 much mechanism is discovered «yer to be 

reminded, that to Almighty power no or gieajb’ 

In the corolla Nature seems to have s{xu-terBwith a 
calculated to 6>:hibit her powers: and beauti(pl is it tofoilow^lha 
pea or the bean in its varimis .species, which discover a vwtety 
quite as astonishing; and when simple direction of the inu$*< 
cles is not sufficient to manage i^}lds, a certain piece is jbrn^ 
like the strengtheniiif piece cd* an instrumfljM^dwihg' k treble 
fold of the pabulum, itffa which the ves^|^g|^|pw«4 to ti^ 

th^r 
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thrir exit aft From a centre^'and it Jierven as a.strong part to ac¬ 
celerate and fortify the powers before given tolt by the muscular 
force. I think, any one who Will examine the strength of the bean 
banner on the back of the red antii^himm with care, can never 
attribute such force to any thing but a muscle pervading all ve- 
getable life» The foldings of the last-mentioned flower are art¬ 
ful and powerful, and the springs so adaflrably contrived as to 
merit peculiar attention;—most of the^lKNvers of that kind have 
/wo jiWe-jprmgr to connect the two parts of the corolla together; 
Jdiey are unusuUIy strong innscles. Try their strength, and they 
will be found powerfiil; they lock one within the otlier: but when 
the flower is dead, if the spring is ^annded, all the spiral will be 
found dead and unwound, and brrwen ih various places, 

I shall in a future letter give some beautiful^peclmens of the 
Toechanism Nature contrives in the opening and biosing of the 
flowers. The mechanic power is easily setn^ so plain and sim¬ 
ple ta to explain itself. I shall also give a guess, why Nature 
does so at such different hours.*' It is a curious subject; but 
a few general principles will be found to disseminate their powers 
in a such a manner throughout all t*€gelabt€ Hfe^ as to be fully 
competent to manage the whole ; and I liope by continuing my 
dissections, and trusting to Nature only to prove her own work, 
she will bring conviction of tliis important truth, and that 1 have 
nothing to do in it, but obey and follow her» 

I am, sir. 

Your obliged servant, 

DnwHsh, Sept. 1, ini6, Ag^^JEs Ibuistson, 


. Sketch (f the Plate.*‘ 

Fig. 1. A specimen of the cylii'ifders, which always enlarge at 
top and spread when cut; tlie flowers rising in them, and ar¬ 
ranging themselves iu fcMw Sciuet, when no longer pressed by the 
vessels. . ■ 

Fig. 2. Dis$ectiou:=^|nj£^^o6d, cut perpendicularly, showing 
the buds .AAA running to f^^bark. 

Fig. 3. The bud inshowing it running through the 
wood, with the juice siwmiding it so as to guard it from being 
touched by tlie hard part. 

Fig. 4. and 4^. Both showing the manner In which the bud 
is thrown up into the new shoot, and the cause of every new 
shoot being grooved. ijg 

Fig. 5. Manner in which the vessels of the line of life in trees 
are often a great contrast in those of the her^ 

baceous, whie^fip B lj p numerable folds. 
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Fig. 6 and 7.—ti being the manner in which the platform 
appears, or afwrlures through whieh the flowers pass; and 
fig. 7< shows ttie buds without the platfprm; and fig. 6 and 7 
both together at AA. .4, 

Fig. 8, 9. and 10, are the three specimens, showing the very 
curious manner the folds of the thin matter will draw in: and 
fig. 8*, 9^5 and 10*, art,specimens of the root of the oenantke^ 
the angelica^ and the^i^aemm spondyliam ; out of which the 
foregoing figures were taken. 

Fig. n. and arc the specimens showing tho manner thori 
Hue of life is formed, when folded in trees either so or in fig. 5: 
and 11*^ the manner it Ls folded in herbaceous plants. 

Fig. 12. Manner in whichfiowers mount in the stem of her¬ 
baceous plants; first in little bouquets, then collecting in large, 
as at eee, when the stem lengthens, and they open. 

Fig. 13,showing theapertures through which the flowers mount. 

Fig. 14, the stem of the leaf of the poplars. 

Perhaps I had most wisely avoided giving the figures described 
at figs* 8, 9 and 10, as carrying so little probability in their ap¬ 
pearance;—but when 1 first began to dissect and imitate the 
vegetable tribe, 1 most absolutely determined that I would li* 
terally draw all I saw', without exaggeration and without dimi¬ 
nishing the objects presented to my sight, let them lie ever so 
extraordinary. No one had before taken a review of these ob¬ 
jects,—all that was supposed to be known, was very little more 
than conjecture, except the seeds: no one had attempted to 
take the specimens progressively —what the interior was, there¬ 
fore, “ was (till now) a secret;'* and after sixteen years constant 
dissection 1 cannot l>e accused of ignorance. With this observa¬ 
tion 1 leave it to piiblic opinion. 


XXXVIII. On Sir H. Daw's for Mines. By 

John Gborgb 


To Mr. Till 





‘ '■ '* 


Sir, — I READ with some degree of ivHSgni_,.... 

of Philosophy for July last, a paper by a Mr, Longmire, calling 
itself ^<fw*arAs,&c.^n Sir Humphry Davy’s Safe-lamp for the Col¬ 
liers ; and 1 addressed a letter to Dr. Thomson on the subject. 
That letter the learned Editor of above Journal has thought 
fit to suppress;—nor should 1 havi^ousidcrcd it worth while to 
take even this brief notice of so weak an injure one 

of the most im|lortant inventions with geuiua 

hiis ever blessed the world, but have left its own 

insig- 
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Oh Sir H, Davy^% Safe-tan^ for Mine^* 

himgnificance and he forgo^lHii had I not fotpd the subject pur¬ 
sued m a letter from a in the^iiy^eeding number 

of the same publicattonw aren^ intention of author 

of this paper, and the eitpeHtnedte on which he pretends to 
ground his objections, s^ent to me to require some animadver¬ 
sion, not iniki^ from the liberality^of ^.tho' former, nor the re- 
liance>(af 1 shall show presently) thiWd||&'be placed on the fi¬ 
delity of the- laHer, or the inferencenPIfeed from them; hut 
from the pc^ilility that, if they pass mtogether unnoticedi an 
Opinion msyl^vai!, among those who have not sufficiently con¬ 
sidered the s^ject, that they are founded in truth. As the re¬ 
sults of Mr. Holmes’s experiments are diametrically the reverse 
of similar ones by Sir Humphry hitnsclf, 1 thought it right in 
the first place to examine their accuracy; and, with that view I 
submitted the safe-lamp to the most rigorous trials, and under 
circumstances as analogous to those which prevail in the coal¬ 
mines as 1 could devise. For this purpose^ I caused a cylinder 
of strong tin plate to be constructed fourteen inches in length 
and five in diameter^ having four tubes in the bottom iralf an 
inch wide, and one inch long each, placed two and two opposite 
one another and one inch from the circumference; and three 
other pairs of similar size, fixed in the sides of the cylinder, each 
tube on the same level being opposite to its f^low. The lowest 
pair were three inches from the bottom, the middle six, and 
the upper pair nine inches distant from the same point. By 
means of these tubes 1 couki expolb the lamp to atmospheres of 
various degrees of infiannnability, and I could also force the gas 
into the cylinder with greater or less violence, and at different 
heights, from bladders connected with stop-cocks, as well as 
project into it such substances, in fine powder, either above, be¬ 
low, or on a level with the flame of the lamp, as might be thought 
likely to communicate explosions, through the wire-gauze, to 
the atmosphere it;—and I could distinctly observe 

the phxnomena thr^m^PMdl squares of glass fixed in the sides, 
so as to afford a what passed in the interior of the 

lantbom. Not of the real fire-damp of the mines, 

1 substituted for it inflammable gas obtained from the 

distillation of coal, aiM consequently the trials of the safety of 
the instrument became so much the more severe. The lamp I 
employed was made by Mr. Newman of Lisll||litieet. It is nine 
inches biglt, and the gauze cylinder, which is constructed of 
simple iron wire, is l| incl>||in diameter—the diameter of the 
wire being of an indi, and the apertures, of which there m:e 
960 to tile *sV^h. This lamp gives ail excellent 

light with which continues undiminished mam' 

hours.-—1 ^i^^^Wiefly mentimi Mr. Holmes’s experiment, 
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and then state those which I made^ I should perhaps have 
rather given the CKedU of these experinients to Mr. Ryan, as it 
seems it was he who first made thcin> bo^ as he practised on 
a lamp of only one inch diameter,” he coincided with Mr. Holmes 
in opinion that liis trials were unfair; and Mr. Holmes having 
procured a latnp from JJewnjan, the following experiments were 
made by himself and partly at the gas-works in Dorset- 

street, and partly at in thg, presence, of four other 

gentlemen.—I quote MiCHolmes’s words: 

I tried it first over a small gas tube, with ^aal-dust and 
powder, which ignited the gas outside; next with coal-dm^t alone, 
which after repeated trials produced the same results, and left 
an inflanmiution at the end of the tube.” 


** On inverting a teacup over the cylinder so as to produce 
a slight compression of the gas, it exploded from coal-dust se¬ 
veral times.” 

We then went to a chemist’s and forced some gas from a 
bladder against one side of the cylinder, while gas from another 
bladder was gently preased on the opposite side: in a short 
time the gas on the outside inflamed;—this 1 compare to a. 
blower, although the power we were able to use was very in¬ 
ferior to what would be given by the velocity of a blower under 
ground.”—'^ I found that the flame of the wick would not pe¬ 
netrate the gauze cylinder, but the inflammation of the gas 
would, when acted upon by a strong current of air.” 

1 shall now state my own experiments:—I suspended the safe* 
lamp in the centre oCthe laiitliorn, at about two inches from the 
bottom, the four bottom apertures and the top of the lanthorn 
i>eingopen—I then forced coal-gas, from a bladder, with all the 
violence 1 could into the lanthorn through one of the lowest side 


apertures, an avssistant at the same time throwing in atmospheric 
air from another bladder, through the middle aperture, on the 


opposite side, the other lateral Apertures^^a^ closed. In a few 
seconds, abotit two inches of the wire |^^R|«,ame red hot, and 
by continuing the blast from each almost to white¬ 

ness, the heat being greatest at the aii{|j^|^^te the jet of at¬ 
mospheric air.—^At this point the exploded. In a 

former experiment of the same kind, in \wch the heat of the 
wire was not raised above a low red lieat, no explosion ensued. 

Mr. Holmes “ cannot And tliat even this distinguished 
chemist” (SirH. '^lias been able to explain why flam 
will not flow through small apertur^” 

Mr. Holmes cannot liave taken much pains in his search; for 
in the first part of the Philosophical TransactkMyJttr^the present 
year,^ p^e t Sir Humphry says as folldpB ^^% ^ 

^ |f a of Wire-g«wse neva U held a lamp 
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or of coal-gas, it prevcn^^he flame fVom^tiinsmg it, and the 
phaenomenon is precisel 3 r'Don^r io that efxMbked by the wire- 
gauze cylli^tders; the tlirphgh is tbmrd very hot, for it 

will convert paper it an explosive mixture, 

for it will inflame if knlh^^tt^r ij^re&en to it, but h. 

fhrou^h wires even 
ble quantity of air 
'of visible flame is 
with—Mr. Tennant 
, which de.mofistrates 


cooled hekm the cxplosii^point Ik 
red koiy and hy^i^ mixed with"^ 
comparatively ^^* real t 
perhaps any we are acq7 

was in tliiii*n|Mt'of showing an experim 
the inteiMdly*'of its heat. He used to fuse a small foatnent of 
platinum in the flame of a common candle; and it is proved by 
many facts, that a stream of air may be made to render a 
tallic body white hot, yet not be itself luminous.^’-—I foH>ear to 
<|UOte more of tins interesting paper, though I recommend the 
whde to the careful perusal both of Mr. Holmes and the other 
qpposers of the ** wonderful lamp.''—The experiment*! have de¬ 
tailed is correctly explained by the above reasoning. Even at 
a red heat the wiie rvKiled the gas below the point of inflamma- 
tion^«<~but not when the heat nearly reached to whiteness, and 
accordingly explosion then ensued. Mr. tfolmes has not, after 
all, made any great discovery , in Jinding that t}ie inflammation 
of the gas will penetrate the wire-gauze when feacted on by a 
strong current of air—for Sir Humphry Davy has stated it 
himself in his Additional Pra^ical Observations/' printed 
first for distribution amongst thi^miners, and which may also 
be foimd iri the Philosophical Magazine for July last.-^l quote a 
few lines from that paper on the subject: “ When indeed a strong 
currejit of coal-gas is driveji from a hlmvpipe so as toTOake 
wire-gauze of 676 apertures strongly red hot in the atmosphere, 
the flame from this pipe 'may be passed through it whilst it is 
strongly red hot; but this is owing to the power Which wire* 
strongly ignited inflaming coal-gas, and they have no 

such effect on ^ stream of;'gas burning 

in the atmospberfBfp^^^^ a small quantity of matter, js en¬ 
tirely different fbEm^^C^losive mixture, which is uniform 
within the lainp.”^||l^^^: 

But the more seritmk charges against the lamp are the . ex¬ 
plosions likely to be occasioned by the -fine coal-duatf &c.' floating 
in the atmosphere of the mine; for,against<|||U«^1, no cautiem 
could‘.prtfvkle a remedy; whereas, fre^ wbatllas been stated^ it 
is evident, that most extraoildiii^i'y carelessness must co-operate 
ivith most extraordinary circumstances, to make expfosion 
possible flame of the Are-damp barbing in the 

iaiap. W^^^^j^refore inquire how correct the 
menu of are; and we shall ace. mt 

wheu 
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when fairly stated and rationidly investigated^ not one of 
them militates iti the slightest dfegm against the perfect safety 
of the lamp.—And here it-may ttfry probably be urged, and 
with perfect truth, that all tl^wiNi^Own before, from Sir 
, Humphry Davy’s own ^eriuients, ^ cotis^vently that mine 
are quite siipeiiludik|MM|p admk \U Sk Humphry, at the 
first suggestion thaM^B||||ft8 apprehended h« the miners from 
the coal-dust, immMHMmbmitted the lamjp^ri^rous trials, 
to prove how well or fflOSn fears wer? foundira< ife repeatedly 
threw coal-dust, powdered rosin, and witdiWua^* through 
lamps burning in more explosive mixtures than ev0l occur in 
coal-mines; and thoii^ he kept these bubstances floating in the 
explosive atmosphere, and heaped them upon the top of the 
lamp when it was red hot, yet he never could communicate ex¬ 
plosions by means of them. Phosphorus and sulphur only pio- 
duced that effect bv being applied to the outside of the lamp, 
and even they requited to be in laige quantities and blown upon 
by a current oj fresh at ?.—^Vide Philos. Magazine, vol.xiviii. 
p. 54. The liberal and enlightened will not be disposed to 
question the truth of tins statement, Itom one whose candour 
and accuiacy are equally ackiio\^ledged ; and to such all further 
evidence is work of supererogation,—to them I do not write:-— 
hut we have seeti, unhappilv, that all aie not of chat class; and 
though I do not hope to rodaini the perver^-e nnd malicious, 1 
notwithstanding uin anxjou:, as fur as my feeble efforts can assist, 
to prevent otheis leall) desii^s of the truth, from being misled 
into the path of error and unfounded sreptirism. Peelings of 
attachment towards a man u honi 1 glory in calling my friend, 
cannot but create in me i warm inteiest for all that tends to 
exalt the lustre of his well-acquired fame;—but beyond the feel¬ 
ings of friendship, or the fame of my friend, I am anxious for 
the prevalence of truth, and that one of the greatest benefita 
science ever conferred on humanity ahocM^ed the full influence 
of its blessing, spite of the malicious hMjStfMions of ignorance 
and envy.—I return to the expeiimei|^\^V 

Exp. i. 1 suspended the lamp tayiiuUSiorn and threw in 
the coal-gas from a bladder qa before; ai(i4 when the gauze cy¬ 
linder was filed with flame, a mixture about three parts of 
finely levigated coal-dust md one part of gunpowder-dust Was 
thrown into the Id^fhoni, which occasioned an abundance of 
aparka wlthki the gauze t^inder, but no ex|)ioBion of the ex¬ 
terior gttS. ^ ^ # 

2. a small tray of very thin copper-plate, con* 

taming the cosd-dust and gunim||||ip about three 

m^iea above the wick of the lamp withiNinjbtKe cylinder, 
suspended th% imp in the lanthorn, aiid^tltfm^ Uie gas as 

Sept, im* ^ ‘ ^ 
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before. The mixture took l^u the tray as, Mf>on as enveloped 
by the inflamed gas, ami bi^t with a very flame mixed 
with inDumefable |eiat^tioi^> no explosion (though the 
ex|ierim^t was cohtmuc^j^lijA thegas of a very large bladder 
was expended) copld be ^ ‘ 

Mxp, Tl^ lahrp and lanthorn beiaj|L|Ump^ed as before, the 
gas was throivn^^^ one of the ]a^Mgj|jj|E apertures, and the 
co:d-dust and g^l^pwder at an uppg^jffipiiid a curretit of air 
forced on tiie; gas from anomf^laddcr through the 

opposite The whole burned with a very full and 

strong flame, -Wo the .scintillations were so violent as mniost to 
resemble the tail ol‘ a sky-rocket, and the wire-gauze soon be¬ 
came red hot, but no explosion ensued. Had 1 continued the 
experiment till tlie wire-jiauze became* nearly white hot, an es- 
idosion of course would have followed ; but it would take place 
as certainly without the coal-dust. !t is therefore fairly esta¬ 
blished tliat coal-dust cannot communicate flame to the external 


when the lamp is immersed in the nmst explosive mixtures. 

I repeated the last ex[)erinient with the double lamps, and also 
without the coal-dust, and used every endeavour to produce an 
explo^n, but without eflect. I raised the wire-gauzes to a dull 
red heat, but could not get them hot enough to suffer flame to 
pass through. In every case possible, therefore, the double lamp 
IS perfectly secure; aud, unless in the hands of an idiot or a mad¬ 
man, the single is hardly less so;—^nothing but a current of air, 
directing the flame with cousidetiible force to one point, can 
heat the gauze .sufficiently for flame to traverse itand should 
such a current be met with in the mine, it must inevitably ex¬ 
tinguish the lamp, and thus be itself the safeguard from its own 
danger. 


Mr. Holmes,'however, caused explosions by holding the lamp 
over a small gas tube, aud projecting coal-dust and gunpowder 
and even doal-dust alm^jou it; and I understand the,same ef¬ 
fect has been produc^iO-the laboratory of the Royal Institution. 
In those experimec|)l», | told the lump was held nearly hori¬ 
zontally over the pijp^ the large gasometer (and consequently 
tk« full heat of tm^xiflame fronv; .the wick of thf lamp eon* 
siahdy directed to one point), and coal-dust thrown on the top 
of tlie gauze. Mr. Holmes does nof^state in whjt d^ec^ion he 
YiM his lamp. In this arrangement it is obvioiM that a current 
pt fredi' air round the lamp is established, th^^eodi-dnst is 
hmated red by contact with the wdre-gauze, andA^ygnitma in- 
'Creased by the oyrrent of air; and thus it reachl^M tempera¬ 
ture at whii^t|^|gL explode the circumambie^^pUf J^';this 
wiU not han^ea^T^Pl^ut that partial current, wfalw 
prevail in thf u^i^&or 1 believe will it happen 
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be held vertically; at least I mififlilpeated atteniptsto produce 
an explosion with the Itop ih position, tlic gas being 
ihrown into it in the free atmosphere iii vdinj although I kept 
the whole cylinder a considerable tipie completely filled with 
fiame, and the p^dered inixtn^ C4wtantly projected into it; 
but when inclincd ^ ^^ jti b cded. A ttiixtureof gunpowder with 
the coal was howcvJjjHli^ without it leohld obtain'no ex¬ 
plosion, nor with it oUpT! always succeedY^^t^y indeed, till 
after the gas had been thrown in knig cnou^'tp beat the wire 
very hot; but,—and it proves the accuracy reasoning on 

the experiment,—when once an explosion was effected, it might 
be repeated at plensmc, provided the gauze cylinder was not 
suffered to cool. With the double lamps I could not by any 
means produce an explosion, whatever position it was held in. 

1 placed coal-dust and gunjiowdcr on the top of the wire- 
gauze cylinder suspended in the lanthorn, and threw in the coal- 
gas. The whole cylinder was filled with flame, and the upper 
part became red hot. The mixture burned, and threw off sparks, 
but occasioned no explosion. On putting a lighted inatbh into 
the lanthorn the gas immediately exploded with violence. ' 

The same exjieriment was repeated with the addition of a jet 
of atmospheric air thrown from a bladder with a small blow* 
pipe on the ignited coal and powder dust—but neither in this 
case did any explosion ensue. 

A few words more, and 1 have done. Mr. Holmes seems in¬ 
clined to hint that Sir Humphry Davy has borrowed the idea of 
his lamp from Stevenson's, and talks of the “ olteralion'* he has 
made on it, by weaving the holes instead of having them 
punched." If Mr. Holmes were acquainted with the progress 
of the investigation by which Sir Humphry was led, step by step, 
from successively established facts to the present perfection of 
the instrument, he would know that Sir H. borrowed no idea 
concerning it from Mr. Stevenson or any else. It was early 
in last October that Sir Humphry coititfiuniiMtcd in confidence 
to me the discovery of the principle the base of his 

subsequent reasonings, viz. tlie narrow Hiwia in which the pro¬ 
portions of atmospheric atr and fire-dakhp can be combined so- 
as to afford an explosive mixture;—and on the following day 
he showed Mz, Braude and myself the experiments which con-* 
firmed its accurad^. Like every thing else that Sir Humphry 
has done, th^ !^p is t^eresult of consequences most sagaciously 
deduced frio^lj^^uses most ingeniously and diligently inquired 

be borne, that the Iaboufa^^;.such a man are 
to^ roerig"<P^bjeet for eiery envious his spleen 

k should be iminuated, ate pla- 

gSroai* aari taiifc riDg^ frmn the accidentaf^)gQt^^J»iippy} dis- 

covery 
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covery of one who (confespil^ even by Mr, (loltncs himself) is 
ignorant of the principlea Of his own invention ? 

Mr, Holmes’s lost par6^'ph is^cnlculated only to excite feel¬ 
ings I will not indulge-in^nd I shall not give it any other no¬ 
tice than to observe, that lij^lieve the asser^iis it contains are 
as inaccurate as they are illiberal, 

rb4il^'the honour to remai^^sir. 

Your very obedieht-^servant, 

" , John Gkohge Children. 

P. S.—I ahdu^ have made this communication earlier, had 
not absence from home ol)iigcd me to defer the experiments till 
too late for its insertion in vour last number. ' 

to 


XXXIX. On certain Experiments with Sir II. Davy’s Safe- 
lamp, reported to have been made at the Gas Kstahlish- 
ment in Dorsel-sfrcet. By Wjlliaai Knight, Esq» the 
Manager vf that EstahlUkmcnt. 

To Mr. TUhvh. 

Sir,— I HopR you will permit me, through yonr excellent publi¬ 
cation, to endeavour to remove any nnfavoui able impression which 
may have been made by a paper on Sir II. Davy’s Safe^-Iamp, in 
the August Number of tlie Amiftls of PlHlasopby,by a Mt. Holmes, 
relative to some expeiiments conducted at tlie Gas Establishment 
in Dorset'Streetj with which I am connected. 

Mr.Holmes ^speaks of a visit ti» the works for the purpose of 
trying exnerimcMits on Sir II. Davy’s salety-lamp, and mentions 
persons who wore present at the tritils. Docs Mr. Holmes ptiblish 
their names, to attach importance to bis liberal investigation ? 
If he does, it is faiv to ask what credit his experiments derive 
from the presence of Mr, Whcatcroft, who is employed here to 
pay the woikrnen; Mr. Morris, who superintends the w'orks by 
night; and Mr. May, of whom 1 never heard before he ob¬ 
tained importance in Mr. Holmes’s letter. How Mr, Holmes 
liad access to the works, 1 know not; nor would I or any other 
proprietor knoudngly lend ourselves, or the establishment, to ex¬ 
periments not openly conducted. Whenever gentlemen^ who 
are men of science, have wished to visit the works, an applica¬ 
tion has been usually made to me as engineer,: and 1 have al¬ 
ways been ready to afford free inspection, and ^fvery facility 
to experiments ; but in this instance I nev^ il|^d of Mr, 
Holmes or his visit till I saw his own report in Annals of 
Philosophy, and that only yesterday, when the last number vias 
put into iny hands. A& the active partner and laager of the 
‘ establish- 
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establishment, aifd having 
ately connected with the w 
myself called on to disclaim, 
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other persons, who with liberal 
the security wlucn 
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bei-s of a valuable clas^ of soci 
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credit more immedi- 
y other proprietor, I feel 
in apy experiments con- 
80 opposite to those of 
'have felt anxious to prove 
p discovery promises, and with 
ton tothe.^fetyof the inem- 
After ^hat 1 have seep and 


heard of Sir H. Davy's lamp, Wy convictjph of jU security is 
not shaken by Mr. Holmeses rcjiort, which jooks more like an 
endeavour to serve his friend Dr. Clanny than the public. 

Any means which our'works in Dorset Street <^n afford to 
.scientific and liberal men, of investigating further the applica- 
tioji of Sir H. Davy's or any other discovery, will be granted 
with pleasure by. Sir, 

Your obedient humble servant, 

.City fJas WorVs, Dorset-street, Salisbury-sq. Wm. KniGHT. 

London, August, 1816. 


XL. Suggestions arising from Inspections of IVire^gauze 
Lamps, in their ivorking State, in Mines, By Sir H. Davy. ' 


The inspection of a number of wire-gauze safe-lamps, that have 
been long in common use in coal mines, and the examination 
of the effects of different explosive atmospliercs of fire-damp 
upon them, enable me to offer a few suggestions, wliich I hope 
will be of use to the miner. 

The wire-gauze cylinders ought never to be taken out of the 
screw piece in which they arc fixed; and in the lamps con¬ 
structed at Newcastle, which have not the same rim of wire- 
gauze as those of Newman's construction, the wire-gauze ought 
to be soldered to the screw-piece, or fixed to it by rivets. 

The wire-gauze is easily cleaned without being detached, by 
a brush of the same kind as that used for cleaning bottles, and 


one of these brushes ought to be furnished with every lamp. 

The wire-gauze ip several lamps in the collieries, which had 
been in use six months, and cleaned by careful workmen with¬ 
out being removed, was as good as new ; w’hcreas the gauze in 
some, tliat had been used fur a much shorter time, and taken 
out of the lamp and cleaned roughly, was injured at the bottom, 
and» if not actually unsafe, becoming so. 

In one4flktln^, I found a lamp which had been furnished to 
a workman ^thoiit a second top. This gross and unpar¬ 
donable instance of carelessness in the mak<lif,''who, if any acci¬ 
dent had hamiened, would have been guilty of hotmeide. 

N 3 ■ All 
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All the lamps that I haflRip^lh^d hav^l different times 
been red hot; and a worklSHF'lit the Hebt^m colliery showed - 
me a lamp, which, though it tn use about sixteen hours 

a-day, for nearly three montfis,' was still in excellent condition: 
he also said it had been red hot ^inetiines for several hours 
together. Wherever workmen, however, exposed to such 
highly explosive ndxtures, double gauze sliould he used^ 

or a tamp in which the circulation of air is diminiiilied by a tin¬ 
plate reflector pl^d in the inside, or a cylinder of gtii^s reaching 
as high as the diSfelc wire, with an aperture in the inside; or 
slips of Muscovy, glass may l)c plnccd within the Iain]), and in 
tills way the quantity of fire-<lanip consumed, and coiisequently 
of heat produced, may be diminished to any extent. Such lamps 
likewise may^e more easily clctuied than the simple wire-gauze 
lamp; for the smoke may be wiped off in an instant from the 
tin-plate or ^lass*. 

if a blowei^or strong current of fire-damp to be approached, 
double gauze lamps, or lamps in which the circulation of air is 
interrupted by slips of metal or glass, slmuld be used ; or, if the 
•ingle lamp be om^doyed, if should l»c put into a common horn or 
glass lanthorn, the door of whicli may be removed or open. 

The wire gauze is impermeable to the flame of all currents of 
fire-damp, as long us it is not heated above redness ; but if the 
iron wire be made to burn, as at a strong welding heat, of course 
it can be no longer safe; and though such a cireuira^nce can 
perhaps never happen in a colliery, yet it ought to be known and 
guarded against. And if a workman, having a single lamp, should 
accidentally meet a blower acting on a current of fresli air, he 
ought, on finding his lamp becoming hot, to take it out of the 
point of mixture, or screen it from the current. 

I have had a« excellent opportunity of making experiments on 
a most violent blower, at a mine belonging to J. G. Lambtoit; esq. 
«ome of them in the pr^ence of Mr. Lainbton : in mostbf them 
Mr. Buddie assisteth - This blower is walled off from the'mine 
and carried to tl»e irarface, where it is discharged with great 
force. It is made to passthronglt^ leathern pipe,- so Us to give 
a stream, of which the force was fm at about two feet front the 
ajiertUTC in a strong current of air. The common single working 
lamps and douljle gauze lamps were brought upon tni^ tufrent, 
both in the free atmosphere and in a confined atr^^rhe jgas fired 
in the lamps in various trials, but did neft heat above dull 
redness, and when they were brought far ini 
were finally extinfimished,^ 

* Models of modifications of the wire-gfi;ti|§SAfety''liU^a 

tnny ^tcen at the ^hoji of Mr. Coiie, brass-founder^ 
whom they «c'|e made. « . ‘ 

■»;>Abntts 
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A brasa pipe now fixeds^^Bp;^Iowcr tube, so as to make 
the whole atreafa^pass throug|r||||pbrture of less than half ah 
inch in diameter^ which ^reraed‘a|nost powerful blow¬ 

pipe, from which the fire damp,"when inflamed, issued with great 
violence and a roaring noise, making an intense flame of the 
length of five fee^ The Idowpipe was exposed^at right angles 
to a stroiig wind, double gauze lajQJ|» and aingle lamps 

Riiccessively^placed in it. The double gauze.Iam^ soon became 
red hot at the point of action of the two citfreids; but the wire 
did not burn, nor did it coinmimicatc cxplc^ion. The single 
gauze lamp did not communicate explosion, as long as it was red 
hot and slowly moved through the currents; but when it tvas 
fixed at the point of mast intense combustion, it reached a weld¬ 
ing heat, the iron wire began to burn with sparks, the explo¬ 
sion then passed. 

In a second and third set of experiments on this violent blow¬ 
pipe of fire-damp, single lamps, with slips of tin-pl^ on the out¬ 
side or in the inside, to prevent the free passage of the current, 
and double lamps, were exposed to all the circumstances of the 
blast, both in the open air and in an engine-house where the 
atmosphere was explosive to a great extent round the pipe, and 
through which there was a strong current of atmospheric air ; 


but the heat of the wire never approacheii near the point at which 
iron wire burns, and the explosion could never be corftmunicated. 
The flame of the fire-damp flickered and roared in the lamps, but 
did not escape from its prison. 

There is no reason ever to expect a blow-pipe of this kind in a 
mine; but, if it should ucair, the mode of facing it and examin¬ 
ing it, with most perfect security, is shown; and the lamp offers 
a resource, which can never exist in a stceUipill, the sparks of 
which would undoubtedly inflame a current of this kind. 

Arguments have been stated as to the weakness of the lamps. 
In a board or gallery in the Wallsend colliery, Mf. Buddie and 
inys^f, with some of the viewers, endeavour^ to injure a single^ 
gauze \amip by throwing large pieces of cods upon it, atid striking 
it with a pick] but we ncve]|^rforatedthiSi gauze; and the lamp, 
after these severe trials, bui^with perfect security in a small ex¬ 
plosive atmosphere made by Mr. Buddie at the bottom of the 
shaft for the purpose of trying the lamps. 

1 made with . Mr. Buddie and his viewers some cxf)erlments on 
the compa|%^e ligh|.of the lamps, the conamon miner’s candle, 
and the in a gallery in the Wallsend colliery. We 

judged ^lll^^^nsity of the light by thea^are ^ the distance 
at object was’visible; and ^j|MXepeated trials on 

^h spe^^ ^ light, 
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The light of the miner's * 45 5, 

That of a lamp ftiniished>iPpf«ift plate ref^tor for di- 
miniahing the circulation, of tikje. air, and facing a 
blower, was - ^ - - - 49. 

That of a single common lamp - “ - 39- 

That of a doublo copper wire lamp - - - 25. 

That of the steel mill, very unequal andJtOiCTTtain; but 
at its greatest intensity of light - . i 25." 

It may be proper to observe, without reference m the supe-« 
riority coals may he worked nearly twice as cheap 

by the wire gatiire. safe lamp, as by the stce^mill. 

The pleasure oT seeing the wire gauze safe lamps, in general 
use amongst the^miners, and adding to the selcurity and happi* 
ness of thi^li^ful class of men, amply repays me for the labour 
of twelve fifths devoted to their cause, and for the anxiety 
which I have often experienced during the progress of the in- 
vestigatiou-4l$ir. 


Newcastle, Sept. 9,1816. 


H. Davy, 


P. S.—I have shown in a paper printed in the Trapsactions of 
the Royal Society, that the power of heated wire-gauze, to permit 
the passage of the flame of coal-gas, is directly as the siza of the 
apertures, and, to a certain extent, as the velocity of the current: 
I say to a certain extent, because, by a current of a ce^^n velo¬ 
city, flame is extinguished. A very Might motion win^pass the 
flame of^coa!-gas through wire-gauze having less than 400 
apertures to the square inch, even when it is heated to dull red¬ 
ness ; but a very'Strong current -and an ignition above redness, 
visible in day-ligbt^ is required to pass the same flame ibrough 
wire-gauze havinj|f:Sfl>ovc 700 apertures to the square inch: an4 
1 have never bera able tp pass the flume of coal-gas or any^car¬ 
bonaceous flange through wire-gauze having more than 1600' 
apertures to the squ^',in6h, by any meaiu. 

The experiments MSbve detailed on the blower, are the first 1 
have made upon currenis of fire-damp. They prove what I had 


inferred from its other pt^erties, and they ofler simple means 
of rendering wire-gauze lamps perfectly safe against alt circUm-f 
stances, however extraordinary and unexpected, and of plains 
their security above the possibilUy of dmil or 
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' reply io Dr, Paichaud. 


_ To Mr, Tillock, 

Sir, — UocToa Prichard confesses that he ascribed to me a 
declaration f had tf& uttered, and which he never supposed 1 
meant to Nether this confession, nor his ingenious at¬ 

tempt, by he calls sijvmymous exprestim^i* to extract 
from m) words soinctliing equivalent to the imputed declaration, 
needs any comincntaiy. Nor do I deem it necessary to ofler 
more tliau one or tyro short observatio:is on j^hd'^other parts of 
his last comniun|i^ation. 

Although obliged to abandon thd exclusion of the whole order 
of tcstacea from the fifth day's creation, Doctor pricliard still 
considers his coincidences safe, so long as it is not demonstrated 
that the portion of the order which he persists in excluding, en¬ 
joyed the power of creeping, or progressive motion. '1|hvou]d seem, 
however, that it was incumbent on him to have proved the want 
of this species of motion in the excluded testacea, before he 
assigned it as the reason of their exclusion. But even the ac¬ 
complishment of this not easy task'^ would avail him little: 
much less equivocal distinctions than that founded on particular 
modes of motion, preclude testacea from a place in the third 
day's cmaiionj in which nothing in the waters, nor any thing 
onima/ew the land, is sidd to have been called into existence. 
It will scarcely be contended that between lartd and water, 
between animate and inanimate, the distinctions are not infi¬ 


nitely wider and more important, than between dissimilar 
modes of animal motion. Nor can it be maintained that the 
iestaepa which the coincidences of Doctor Prichard require to be 
excli^ed from the fif th and included in the tkif4 day's creation, 
do ldibt bear an incomparably closer analogy td those testacea, 
which he is obliged to acknowledge cannot be excluded from the 
fifth day, than they do to ihegrass,seed’hecpfing herbs, and fruits 
bearing trees of the third day'screaiym. 

Here 1 atp willing the discussion should ^lose, being content 
to ^bmlt Co the decision of those wh^ may have attended to iu 
prlgin and progress, whether I have exhibited the captious cavil¬ 
ling spirit, ani^ther estunaMe qualities, witl| which the liberality 
of my opppi^i^^j^ hBs endued me; 1 am, sir, ' 

Your very obedient servant^ _ 


Bacli, i; 


M«ia. 


F. E — " s. 


* (for iiu^ce) happene<l is, perhaps not 

jfery led an oc^^c shell, it that from its 

■'inspection ^Rraehard never cOkild i>der the prograssivc rao- 

Uoti wtMjlilirAlve is koofn^^Hl^joy. - V.r;* 
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XLII. On Magnesio^Su^jjflf^f Soda, ^ il'/r, J; Hbales. 

. To Mr, .Tillnch. 

SiEj-itf A COMMUNICATION, I ohscrvc, hus been presented to 
the Royal Society of Edinburgh, by Dr. Murruv, on the analysis 
of sea water, the first part of which wa^^acl April tiic I5tb, 
apt! the conclusion on the 20th of May It is there shown 
by this excellent chemist, that the brine or motlier-liquor of 
sea-water abEmods with a salt, which, he says, seems hitherto 
to have escaped observation. It is a compound of the sulphates 
of magnesia, jjiid of soda, which together crystallize in very re¬ 
gular rhombs, occabionuiiy truncated on sdinc. of the edges and 
angles ; and. this compound salt contains a mufch smaller quan-» 
tity of wati^pf crystallization than either of tlie sulphates of 
which it is less disagreeable to the taste; differs 

from both in all its father properties; and lias not hitherto beeij 
applied to.a[y||tiscful purpose, but may probably form a very ex¬ 
cellent pur^mve salt 

This aperient salt has certainly been long in use, although 
we find no exactlp^ccount of its (pialitics or any description of ita 
composition published. It was sold, I am informed, many years 
ago under the name of Lyminglon Glauber’s salt; it was then 
considered as an adulteration^ and therefore brought an inferior 
price in the market. At that time, the true Glaulfer’s salt waa 
very costly, and chiefly obtained i&the process for muriatic 
acid; b^ the improved methods of ^eparing the crude muriate 
of ammonia have greatly reduced the value, so much so that the 
Lyinington saltio no longer sold as a sid'stitute for Glauber’s, or 
the sulphate of soda. 

Whetlier the extensive works at Lymington furnished this salt 
simply by evapofa^g the brines, or by mixing the two sulphates 
in some certain proportions, I cannot determine; I have, liq^^ver, 
seen an old prescription for preparing it, which consists in mixing 
two ]>arts of sulpliute.^f soda with one of the sulphate of magne¬ 
sia, and ill the usualyvay proceeding to crystallize the product. 

That this compound salt, which for the present may be palled the 
fnagnesiosidphate of soda, is the chief ingredient in many qf the 
natural saline aperient springs, and gives the purgative quality to 
sca-watcr, 1 liavc scarcely any doubt; and when ifs com|K)8ition 
shall have l>ecn niOre aUeiiti\'»‘ly examined, w^t^l^l probably 
find that in every'i;ase it will consist of of 

its tliicc coiiijMiucuts.—sulphuric add and tL®Sfo|^ses, viz. 
soda and magnesia. ^ 

l*he anaKsi ^.^^ ^mindal watcr>?j^ Qr. S&'njMBtistly ob¬ 
serves, had intpomplfite^ tbaii. inacai^q|^and I^ 

Fochergill-a expi^n^atal inqi^^eoncerning MlU^Itenham 

* New Journal In&ti^^Kof Great 294. 
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Water, although incomplete, is UPfe valuable that it describes 
tlie donlle sulphate as one salt, while all other analytical writers 
have stated the quantities of sulpliate of soda and that of'mag¬ 
nesia separately. 

Perhaps the more accurate statement would be to estimate 
first, how much of^lle triple salt exists, and then put down the 
quantity of that suf^atc, whether of soda or ma^iesia, which 
is in e.xcess. 


In the ahalvsis of the Kilbum water, both bv Mr. Bliss and 
Mr. Schmeisser, the two sulphates me estimated m existing se¬ 
parately; which enuuot be correct, since in thefr mixed state 
they possess neu^nd peculiar properties. These gentlemen do 
not exactly agrocln the estimate of the two salts ; this difference 
may however have been occasioned by one of tliefti not making 
his analyst at the same season of the year. ^ 

As the subject is now in such very able hands, we shall probably 
soon be favoured with Dr. Murray’s analysis of dtt^ery useful 
and commodious purgative salt; I shall therefore forbear en¬ 
tering upon particulars at this time, Still, however, I must notice 
that it is an article of whicit I have long had somi^lihowledge, and 
have witnessed its peculiar properties, having had, during the five 
lost years of niy residence with Mr. Hume ofj^ng Acre, very fre¬ 
quent oppor^uities of observing many of its habits as a chemical 
composition, and also of its efficacy as a medicine. That a mixture 
of the sidbhate of soda witH^hat of magnesia requires less water 
of crystallization, and that the compound salt proves riJore pur¬ 
gative than either of the two constituents iu the same propor¬ 
tion, were, among other remarks, fust noticed to me by Mr. 
Hume. I know he has long ago sold and recommended this 


salt to many of the first professional men in London, and urged 
its being admitted into the pharmacopoeia as ^^tkudard remedy. 

T%fe salt, in the proportion of about one ounte or more to a 
gallon of water, forms the best substitute for Cheltenham water. 
There can be no chalybeate property ob0ftine<l from the true 
Cheltenham water so as to be sotuhte and'useful in the salt re¬ 
maining after evaporation, notwithstanding ^e plausible and re¬ 
peated advertisements which endeavour to insinuate to the con¬ 
trary; for, the iron or, as it is popularly termed, steel with which 
nature has impregnated many mineral waters is nearly always 
held in soluti^nJty carbonic acid; this compound is therefore in¬ 
stantly hy evaporation. But when the addition of a 

chalybeate'^mmred, there are many obvious ways of eftceting 
that which m medical niap;^^]^ ignorant, and 

TfirwijpPjftirn madi^ith judgemeiyinpt overproduce 
iHe bnpplfgjP^ftcts. I am^^sir, ^ 

resp^etfiaBy, ^ " 

^ J^HbALBS, 


Bartehl 

iCi 


14 , 181 ( 


XLIif. 

To Mr.filiock, . 

SiRy— Xn your Afagazine for^j^fay^ are some rema^rks l)yMr« 
Farey senior, upon what he considers a property of yuN 

gar fractions, but which upon minute cxaJSpation will he fouii4 
imthing more than what is deducible front the rules of arithme¬ 
tical proportipiv* 

No frac^ona.can be added, without hrst b^ng reduced to a 
common denominator, and then the mimeratot is only increased 
in quantity, the denominator remaining^ upon 

Mr. F^s pr,o^^, botli numerator and denorr^i^oT arc indivi¬ 
dually the corresponding ones, and that^^thout betug 

reduced t^^ninmnn value; consequently we must refer to the 
integer:^ which compose the fractions, and not to fractions 
cbllective])^^r the properties Mr. F. has pointed out. 

Now, if any four numbers be in arithmetical proportion, the 
sum of the means will always he equal the sum of the extremes, 
£. If we take the numbers 5,4,3, 2, then will 5 + ? — 4 -h 3: 
or in the numbers 5, 4,4,3 (whic^ are still in proportion, though 
the two'means are eqtital, for the difference between the 1st andord 
is equal to the difference between the 2d and 4tb)v.'. 5 -t3 is= 

4 -f 4 ss 4 X 2.'’* Now, if we the fractions’-—-if 

which a part of Mr, F*s scries, it is evident 5 ss 4 x 2; 


and the numeratois being equal, l + ls*lx2; or* “T” 

1 x 2 *^ I ^ 

T xT^ “5 is of the s^e value as both terms being 

multiplied by tlM^ke common number; or if we take the nutn- 

bers y, y, y, the result still agrees with the^^prineij^^Jaid 

down: for, if the fracj^^l^s are reduced to a common denominator, 

4 5 6 

the series will be , where the numerators only will 

be in progression, and the denominators eqpal: or, if we fake 
part of the series &e. = ^ both terms 

804*25 ' 86 

are in regular pf^^ession; therefore ** iS * 

80 on, for any other seri«B laid down 

^ 1^' ^ 


ill 

5-f3 


part Of tne senes 45 , == - 

804*25 

arc in regular pttgiession: therefore 


Wakefili^, Au, 



siK’-yours d^ectiulfy^ 


. Obr 
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XLIV. Ohservatimscn the H^^^esi^ ^some modem iVrUers^ 
that America hds been peopled by a distinct Race of Men and 
Animals; with some Prow arising from the Natural History 
and Apf^arances of the Cmlinent in favour of the 
'Mosaic Acgyuntof the Deluge* By Hugh Wii-uamson, 
M.D.ofNew^k*. 

Wb obaerVe a r^ular systematical change in this colour, shape, 
and features of men, to the north and the soUtlj'. From the 
climate of a fair skin, fine shape and pleasing feature, going to 
the northward, the |j|in becomes of a blackish brown, the figure 
clumsy, and the features coarse. Going to the southward, in the 
same manner, m.%lter the complexion, shape and ^tiires, until 
the skin hectiies perfectly black, the shape in countries 
less graceful, ard the features coarse: tlie colour^^hg altcied, 
accordin^^o the soil, situation and climate^’by the most regular 
and insensible deviations and shades. ^ 

Those facts being consideretT; if being also observed, that 
every change is most proper arid best adapted to the climate, or 
that it is the natural effect of such climate; there can he no 
moral or physical proposition lUorb certain, than that alftho^e 
people are descended from the same familj. 

The phi^^uophers, who discovered several races of men on the 
old continent, have not f(|ilod^^ plant a new^nd distinct race 
of men in lu stippdft of tliis o]>inioti, they allege that 

ihe Amerieaii Indians do not differ from one another it! colour, 
like the inhabitants of the other continent f : their colour also 


is different from that of any other people: that the American 
has no ward; that he is inore^igid, biore weak and more 
cowardly than the inhabitants of the old co)^^eut. 

This humble and subordinate character wljmc American sa- 
vage has noi^lways been urged as a direct prdof that he be- 
longs to a separate race of men, feu* it has occasionally been ad¬ 
vanced in the pride of country; a species pride that will not 
suffer children to equal thcji ancestors; makes it impossi¬ 
ble for them to obtain suck Quality, bet^se. there is something 
in America, as they aUe|e, ** tha^ is- less favourable to tlie 
strength and fi^rfection of animal creation.’* 

The cotnplepoti of the American savage, m the sameness of 
cdour tha^M^^^r>'ed aniong those people, the most re¬ 

markable fimlW their character* When wmliserve, in the old 

t- 

>f America, 
Cp.s^ut.* 

eoatiuent. 


* oo the CiitUate% dtfferealil^brts < 

. f 'Rayaal^^^ond Polk, fli# , “ 
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continent^ all the varieties oflMldes, from perfect white to per¬ 
fect black, we are naturallv surprised that tn the new world, 
which extends to a higher degree uf north, and south latitude, 
including every habitable region, there should not be a black 
man, nor one, as it has been alleged, who is perfectly white. 
The natives are generally of a reddish = Their colour 

seems to be a mixture of wliite and black, Omened by paint, or 
by the blood appearing tinough the skin, which is not thick. 
This again repeives a hrownish cast by more or less e^sposure to 
the weather. 

On the whole continent of America, tlwe is not a black In¬ 
dian, nor is there n spot forl^uch a black fkin.is reared. No 
win^ prevail in America that rise on a hotu||jlfecedr a sandy 
desert; nu^^therc any large tract, within tlte ^pics, that is 
remiurkabM^. The greater part of this contrucnt .is divided 
^ lUleng chain of fountains, that extends from nortl^ south. 
'Htese mountains, the highest in tlie world, have an astoiushing 
effect upon the elmmte, on beth- siiles of the continents They He 
across the trade winds, and cut themolf; for they rise above the 
winds. They are generally distant about seventy or eighty miles 
from the PadHe Occai^ within the tropics; space 

between* those ipountSms and the Pacific Ocean^^W far frbm 
being parched hot vertical sun, that the inhftt^ants enjoy 
the most pleasing^mperatnre. There ii^a sandre^rl, nearly 
one hundred mile^in extent, between Sachata about 

the seventh, d^ree of south latitude. Such of dry 

sand, under a'Vertical sun, in any part .pf the olbef cdUitincnt, 
would producp great beat, and give itLfijttile colouring tg^the peo¬ 
ple in iCs.viciuity. But in tl^provincc of Lima it cS| produce 
no such effect, the in those reghms ought to blow 

from the east-; b^^ore are mountains in that direction, at no 
great distance^ c^red with perpetual snow. ^ 

The trade-winds to^he^^tward Ande^^ checked by 
those mountainsthm iliey deposit all^he ^ter Mith which 
they had been chs^jged. ^The qi«M|^lty"-ipf rain in that region 
Ijeing great, the of evap^|tion also be great, 

whereby the heat m th^.atmosph^^ modora^. A#r^ish 
brown, with a tawny ci^, is the diHcest colour that can be'ex¬ 
pected in.8U8h^% <£mate. Ameridb,>o|i both si«^j|^^e Andes, 
above the trepijQii^duld produce, ^ 

continent, in simiStf feticides, a l^^wn ^dus£y^^^^cn,tidtil 
we reach schigh degree‘<&|^tude; and it is V^^g |l>|}pnable, 
whether a raGe^ppen,^^H^|^ fair^iil 
serve that agdU^ anyl^3j|^ ^^ gigrgca, 

to the hig^ppdes, 9^ 

near 
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iiear t!ic coast. X^iere are not people, on the old conth^ent, 
jierfectly fair, except those who live in high latitudes, where the 
westerly winds come froiji t!>e sea, at no great distaticc, so tem¬ 
pered as not to he yftry sharp wot very dry. This rule applies 
to Great Britain aud Ireland, to. the Germans, Danes, Swedes, 
and CircassiariA*;.i|^ to the castwaixl in the same lati¬ 

tude, as we ilepnrtA^i the ocean or the Black Sea, having more 
dry land to the windward, by which the air is charged with sun¬ 
dry exhalations, the skin changes its colour; it ceases to be 
perfectly fair. There is not, in the eastern part ojf Asia, be¬ 
tween me. extremes ^ heat and cold, a nation perfectly fair. 
The best eoinplc:tpolv ate found ^ar the head of the Ganges^ 
among the mo A^ ns of Thibet. *We may discover a concur¬ 
rence of circu^smees, in the British isles, andiie^the German 
Ocean, not f^id in many other places, which ar<|i|^l^ssaTy to 
a fair ski^ They are little expend to the warm sun ; they 
have little intense cold, and thefr winds usually c^wne from a 
watery surface. Their westerly wj^da arc from Ac ocean, and 
their atmosphere is loaded wjth moistur^ They havewt much 
rain, but tlieir showers are oflj;;^ contimiance; they have much 
dark cloudy rays^^f the are feeble when he 

visits the iid^imtants. They never experfeice t|iat warm clear 
stm, which tans the skin; nor those long intense 

colds, whjeW^ure th^:t:utancous nerves, and^od^ice a reddish 
brotivn. ^V(^li|k^>mca Remained a great for^t, inhabited by 
savages, constant dominion of vvester]yv^.wi^d#, there 

was not gny'-^mnate oU.tlic eastern coast in'Which-tfb could 
expect a fair skin. By thot progress of cultivation,^ the general 
course of^e. winds is^iateriallv^^oA^d m the'^mtddic and 
northern sWes; and in the proci^R)f tim^ «^may ejipeot such 
a prevalence of easterly winds, near the cojI^^Pthoaie. states, as 
shall piTven y.fea t tentleucy of complexiou Clear brunet, 

which prevfflWin tempe» cliiiiat^ A'®^ber pturta jOf .the 
.worlii, ' 

Although no part pi^dfllCtum of a 

bluek skin, vtpukl hmtt^^rts be es^ected 

to produ^ a sk^r pi||facil]^^,tamoi^jt^or%in4in^it»us ;• 
w'e are not tq. Mieve, as so^ writbrs^v^ve ailej^, that the 
American arc uU 4ne Ibolcmr, Tt^cishikiu fa tinged 

"nr^ilhiTO-nrn 

djiikatkude of north, 

dtepiaSd thm jlg^lmfians in and 


with a yhr! 
Indicuis, 
who are 
Brazil, at^ h( 
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1 was mformed by tlie Little turtle, who is a chief of the Miamt 
tribe of the lakes^ and has an extensive acquaintance with the 
Indians, that the northern Indians are much fairer than those 
who live in warm climates; except that Indians, who live near 
the takes, and are much exposed to the sun, in fWhing SjUd 
swimming, have darker skins than other tutttherntlndiuns. He 
understands that Indians who live northmm from the sources 
of the Missis»d|>pi, are fairer than those of his own nation who 
live in the opposite direction. 

The Indians at Matagrassa, as we are told by Condamine, are 
ofdiffct'eAt shades, according to the elcv^ion of the country, 
some of then) being almost^i«ir^. The twtimony pf‘Molina is 
also very explicit on this subject* The na^|^s..of'1ChiIi form 
but one that is divided into various trib^ who Wave a 

inmilaic.p^nplKnomv, and speak the same tongue, ^hich may bo 
ciiU^;:ibe CHUesewiguage. It is soft, harmonioi^ regular, 
and e^iHinding in woyds that' in alt cases are ht to express nor. 
only p^sicar but moral o^d^libstract ideas. Those people arc 
of a brown coppery cobur ; hut the Bordaui, who ^re situated 
in thc'ceotre of the province of;^rauco, in the thirty-ninth de¬ 
gree iA south are w(hitc and red, witji blue eyes and 

■mir hair, hkei t^o B^peans, Who are born in the middle of the 
t^rthem tempenite zone. *Tlicir features are regular, and some 

oF them arc 

When l^outh-America shall l>e well ifeulcivated^'i;l)^|l^ber $ut 
down* of rain diminished, stagnant |J^^^®ed, and 

the nv^ within their pr^er b'nk^h%;<^sterly 

windsbiOTW^w?dj^by^e warmeujewace of lands, 

A t^ be cxpectjlh) Brazil, 

abmtt ^ Cape Si|^oque; for tjjat is-tlic obly pait 

of Am^ha; in smBi^he progress <^»indu^trY may darken the 
skin, effects of civilization. ^ 

that *;|fe Amerjd|Mdia|» are a 
pew the aftt^^idn, that 

aoim^wl^re in opinion, ad- 

VAde^; elo^^ Bu^n, ffig^^portAjd hy^many argu- 

by J]®|lob«qjAo^|hG ^bdRay- 
nahTttid ^ tHost'remma^^appeurmR'C is 

that«« America, |i9ii^<)|ng ^Hi'C Wn 
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There seems therefore to he, in the combination of elements, 
nnd otiiei- phyMcaJ causes, in this new world, soinethine: that is 
opposcil to the amplification of animated nature. There are 
obstacles to the development and perhaps to the formation 
of t>reat ■ 

“ Altlinnjll^t to |fln‘ai:e of AmericH is nearly of the same sta¬ 
ture with men in3®|^rther continent, this is not a sufficient ex¬ 
ception to the iveneral ctmtractioh or animated n^ttu'£ through 
thatwholetrontinciit. The American savage .. . .hasno hair, 

no hoard, ho ardour for his female. Though nimbler than i!ie 
European, hecause ,Jie is more accustomed to running, hia 
strength is hot so g«at. Mis sei^tions arc less acute, hut he 
is pt ,4lifc more timid atld cowardly. He is ^without 

viracify or enterprise .. 

“ Airrerica give.s Irirth to no creature of 5U<h^|j»]^ as to be 
(‘ 0 (npared>;with the elephant or rhiuoceros'^'^nor.tfuit; equals the 
lion or tiger in stiength and ferocity. Tho same qualities, in 
the clintat.e, of America, which stkited thf growti' and enfeebled 
the spirit ^ its native animals. ha\e p^ved pemiejous to such 
as have nugrated into ir voluupirily, froni the old continent, or 
have beeu transqportcd l.ither by the EuroMaps* 

Most ot tlie domestic nnhnah, vyith^’hich the Europeans 
stored the ^^iuces when they sottlgil therey Jfave degenerated 
with resp^^fo bulk' aud quality, in a counts whose- t^pera- 
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cpiiutry^- from the generalise with th^jt havo sup* 
ported in America, that irave been 

supp^^ tr^^encrate. Mothiug 

produced^lBP^’c in ani^ingdom ^ has 
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housed. Hence it follows, tlmt they were shrivelled and di¬ 
minished, by cold storms, hail and snow, as the human species 
have been diruinisiiod in Lapland and Siberia. In addition to 
those diminishing causes, the first colonists, in most cases, were 
inattentive to the size of the male or female from which their 
cattle were to spring. We have a remarl^^le instance, in the 
Chickesaw nation, of the bad effects of breeding from diminutive 
parents. Those Indians were originally furnished by De Soto 
with a breed of Spanish horses*. In that country the horses 
provided for themselves, the soil being good and the climate 
w-arm. The Indians, towards the middle^of tlie last century, 
discovered that their horses were a valuable article of commerce; 
they could be exchanged for guns, blankets,other neces¬ 
saries ; but^^e traders, in all cases, bought tlie largest horses, 
and the s^imst were left to continue the breed. The effect is 
obvious, for the Chickesaw horses are confessedly smaller than 
they-were fifty yeai'.s ago. Ot,her causes, sufficiently numerous, 
may be given of quadrupeds degenerating in America, under the 
shrivelling hand of indolence an^ neglect; but it would not fid- 
low, ffom a thousand such examples, that America cannot pro¬ 
duce a race of animals large and vigorous as similar animals in 
the old cotitinent. 1 do not say that America has produced 
greater or stronger animals than ever were seen on .the opposite 
part of the globe, but we know that bones have'been found, 
both in North and i^uth America, of sundry aniinaU, granivorous 
and caimivorous, that were greatly superior in to tlie ele¬ 
phant, the lion, or any other beast now living in trie old conti¬ 
nent. Although the beast, whose boiil% and claws were lately 
found in Green-Brier, ip Virginia tj >«ust have been a carnivorous 
animal, and great^^-^uperior to the lion in strength, we cannot 
affirm that he V^^^^ally fierce \ for it is admitted, that lions 
who are found near lhouiit Atlas are neither so fi^rra nor strong 
as those which ar^ nourished on the horning deseHs of Nigritia, 
From this wc infet^ that extreme heat conduces to the ferocity 
of beasts of prey, and that animal^^of the carnivorous kind arc 
less ferocious in America than in the hotter reruns of the other 
continent. With respect to our dopiestic animals, whose parents 
have been imported fr&d'^Eurqpe, we should not boast in our 
turn, by saying that the jjreseht raeflf is Jarger stronger than 
those who were hbportro; but ai!i1;n^>^ithout danger 

of being refuted,' that there ace numerous ihst^ees of cattle, 
lately raised in the United^'StaUs, full aa large the same 

kind in Europe^If it sh^ld be nl||g^d frequently 

* De^to psas0^a ,wifttcr^^ong tfae^^ckesaws, nearliver Missis- 
aippi 9 a)ld left some of hk horte^ |jj|re. ' 

f Seeljranisciioiu of the Amerm|a.;^iJosophi^lSocie^ yol. iv. p. 34G. 

' ' ‘ improve 
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improve under the influence of our happy soil and climate, we 
might (jiiote an author of great reputation, who lived in Europe, 
in favour of that position*. Speaking of Chili in South Ame¬ 
rica, he says, The animals of our hemisphere not only multi¬ 
ply, but imjirove in this delightful region. The horned cattle 
are of a larger size^:^than those of Spain. Its breed of horses 
surpass, h^rh in Heauty and spirit, the famous Andalusian race 
from which they sprang,” 

Docs the human race degenerate in America ? We are much 
interested in this question, whatever the fate of quadrupeds may 
be. The want of bajard, in the American savage, has commonly 
been inent»Dnc4 a proof that he is of an inferior race of ani¬ 
mals; or that greatly degenerated, ‘‘The beardless coun¬ 
tenance and smooth skin of the American seem toj|ldicate a de- 
fe(ft of vigour, occasioned by some vice iiu his Same. He is 
destitute of one ssign of manhood and strength From the 
Indian's supposed want of heard, philosophers seem to have in¬ 
ferred his want of strengtli, courage, and affection for the other 
sex. The Indians, like the Tartars and other Asiatics from whom 
they are chiefly descended, have thin beards ; but writers who 
urge their want of beard, in proof that they are a new race of 
men, do not consider that there are numerous tribes or nations in 
the eastern parts of the old continent, who, like the Indians, 
appear td be without any beard. They constantly pluck it out. 
The isiande^n the South Sea have beards, as we are told by 
Captain Co^ ; but many of them pluck it out, or the greater 
part of it, as well as the hair from under their arms. Whoever 
takes the trouble to make himself acquainted with the subject, 
must think it strange tliat an opinion destitute of truth, without 
of her fmndation than distant and ha&ty ob^iC^|i|^pn, should have 
dbtaiiied so genera! a credit in Europe. A’##'nieetiug of In¬ 
dians from different tribes,, in the year 1796, I examined near 
fifty df them, and there was not, in that numl^r, a single Indian 
without a beard. Th^re were Indians of the Chocktaw, the 


Chickesaw, tlie jCherokee, Creek, the Chipawa, and the 
Shawanese nations. Theit beards in general were shaved, but 
some pf the chiefs had suffered whlskei^tp remain on the upper' 
lip, or they suffered a small portion on' the chin to grow to a 
considerable.^i^h^. Qr^ot the Shawanese .chiefs had strong 
whiskers upperMfp, and so had a" dhickesaw and a 

■ *- '' 

* lloljertio^lfistory of America- . . ^ fhid. 
f Iawsoh, the (pduins oaa branch of C^pn^on river, in 

NorthCarolina,.i^meycar *^]Vlostof wear mus- 

tiichios, or wfiMEers, which is rar^ by reasoflF^he rndladt)|;H u pe^h* that 
commonly plii^ Uie hair of thei^facej^attcl other pai^ bp by rtic rpor, 
and sufler grow.'^^Iiavvsb^M|ptory oi C|W<>lhia^ 

' ^Cherokee* 
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Cherokee chief. As the Indians seem to know that they have 
been regarded as an iiiferiori beardless race of men, it is not im¬ 
probable that the custom of wearing whiskers, such as we have 
observed, by some of their chiefs, may have originaf^ in pride ; 
or it may be considered as a mark of senioriU and rank. A dark 
skin does not show the beard when 6havec|^% whiskers are very 
conspicuous. The habit o^'shaving is TnlMNsrn among the In¬ 
dians, and such is probably the use of whiskers, forj^e ancient 
custom was to pluck out the beard. It was pulletWut by the 
finger nails, as some of them allege, and others of them describe 
other modes by which it was extirpated.he tedious hours of 
an idle savage, sitting on ground hW his time ; 

without t^k, without books^ without coffMne, and llmost 
without must have been relieved by th#frequent and 

trifling exe'tciSe of fucking the beard. And it is not mprobable 
that the desire of some employment, which requireolittle mo¬ 
tion, and little exertion of thf mind, gave rise to that other ab¬ 
surd, but very common practice among savages, tatooing, br 
marking the skin by various paints and figures. It appears 
strange, at UfSt sight, that a custom so unnatural as pricking 
the skin, and marking it different paints, should prevail 
among the savage nations in Africa and Asia, in the South Seas 
^and in America. The Arabs mark their lips, as weHras the arms 
and body,with blue paint*. Customs like these, wbu^briginated 
in whim, or rather in the desire of relieving tcdloba hours by 
some employment, produce a considerable change in the exter¬ 
nal form: and that adventitious form is soon regarded as a cri¬ 
terion of beauty; it becomes general in the nation. The ludiauK, 
like the Tartars, frequently cut the hair from the greater part 
of their head ^^>^^ is custom was prior to the use of scissars 
among them. iSlPfic old Indians whom 1 consulted on this sub¬ 
ject, allege that their ancestors, not having sharp instrumeiits, 
had recourse to is their tradition," for removing the 

hair. Tliey sing^.ft of[ with a live doal of hickory, or some 
other hard wood. Those, observafioiis on the subject of beards, 
perfectly agree with t^imony of other people, I have been 
assured by traders who Iiavd Cbn^vse^^ueh with 

the Indians, and livM among them on terips of^\he utmost 
familiarity, that Indians, in all have" hilr,, exactly 

white people it; without aiiy eXi'ept that 

thinner. As their taste begins tb chan^d, from t^fj^s^uaintance 
with white p^ple, they are less sdieitous to extir¬ 
pate those hmn y^iich are liot supposed, tost the 

l^nsdom ofAva, 


* PietCOi^U The 
ia India,, dfifigare thd^Ives by 
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We knovi^ that women among the American Indians^ are 
forced to perform all the hard labour that is necessary to the 
support of a family. The husband smokes his pipe, or sleeps in 
his cabin, while his wife lioes the corn, with a child at her back. 
By this mark of a^tiiy, or unkinduess to his female, the Ame¬ 
rican savage is to be distinguished from other men. 

Marriage itselff^^ead of being an union of affection and in¬ 
terest between equals, becomes among them the unnatural con¬ 
junction of a master with his slave*.” The author of this re¬ 
mark was not unacqiiaititcd with the manners of rude nations in 
the old continent; uid if he had sought for a satisfactory proof, 
that men are same family, and th.at tlio disposition is 

not chan^d extraordinary change of climate, he would 

Imve found such a proof in the conduct of the 
to his fei^Ie, 

There'ra no living creature on the old continent, bird or beast, 
that is so much distinguished as man, in his uncultivated state, 
by the want of kindness to his female companion. The male 
bird is most assiduous in helping his mate to feed their young. ■ 
Some males among the beasts, when their assistanoe is not 
wanted, neglect their female; but pone of them adds to her 
trouble, or treats her with cruelty. Man alone is distinguished 
by the wai^pf kindness, and by cruelty to his female. Perhapv 
Russia may:6e the only country in which the.tjTanny of a hus¬ 
band is reduced to a* system, and avowed in the marriage cere¬ 
mony; but Russia is not the only part of the old continent in 
which the wife is a slave to her husband. The Arabian does > 


Am^can savage 


not suflfer his wife to eat with him ; he would, as lie conceives, 
be degraaed by her company; but lie compels her to bring wood 
and water, to dress his victuals, and to perf qj^^ very other me¬ 
nial service. His sons are taught to despiiHnr mother. She 
is noi suffered to eat with them after they are riglit or ten years 
old. 1-n that ancient nation, we^see the chai*aoter of men, who 
are not perfectly civilized, as it may be traced.fhrongh all shades 
and colours, in the old continent, or the inlands connected with 
it. In many of the nations in Europe, v^bo. presume to call other 
mtm.^va^s, the vfpik and.humble wiife j^tiiiues to suffer un¬ 
der the ernistisemenc of master. V^^bave reason to believe 


that man is the greatest tyrantupon earth. His strength is the 
measure df iiu iCptulucU The little despot in his family, and the 

throne, exhibit the same cliaractcr. Those 
^ay expect,to smart beneath the arm of power, 
to clv]£;ation alon<^ for thRjiwpiness they 
ts of chewrld. in every 

Ro^rtson ^ ^^ of 


great desp 
who are 
Women 
enjoy, in 
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part) must be improved by the progress of knowledge. We soon 
discover that all permanent happinef^s depends on sentiment and 
reflection. The consciousness of giving protection and comfort 
to those who place themselves under our cure ; to those who are 
weaker and need our assistance, is the solace and reward of 
men who feel and reason; it is the sonrce.ofthcir greate'-t hap¬ 
piness. The pleasure that arises from (fe^estic attachments, 
from the constant exercise of kindness to a wife and chil¬ 
dren, cannot be ecjiialled by all the otlier enjoynieiUs in life. 
The gmter part of our species, in the old Avorld, have not dis¬ 
covered this truth. Idle and indolent, governed by passion and 
not by reason, they remain inexorable tyrants. If a separate 
race of men had been formed for America, in which animals are 
said to be fierce, or less savage, it is probable that the man 
of America^^uld have beeti less cruel to his female than the 


tyrant of the old world; but his manners, on this head, give an 
additional proof that he is of the o!d family. 

After stating the great resemblance that is found between the 
American savage and his savage brother in other parts of the 
world, it can hardly be nece^isai-y to give maliy other proofs that 
they are too much alike. The American Indians are described 
as men who are passionately fond of strong drink. On this head 
they perfectly resemble the savage and half savage, of the old 
continent. The Tartar gets drunk with fermented mark's milk : 
the Mahometan, with opium and the smoke of tobaccoTk the an¬ 
cient Scythians intosicated themselves with the fumes of hemp- 
seed : the Celtic and Teutonic nations, with ale an<l mead : the 


African gets drunk with brandy. We say nothing of the modern 
nations that are more civilized^ who, to the reproach of ration-* 
ality, seem to pleasure in resembling beasts. Weary of 

decent deportmefl|||liihd fatigued with the trouble of thinking, 
they deliberately ^Tdown to deprive themselves of reason, ^ The 
American savage is attached to drinking and gambling 

with his European:^^^* 

The nations o^'AmCrkm. !jave been represented as men of little 
strength ; but as they^gte l^howu to be at least Spqual in size to 
those of the othet- c^p^neht, they may also be presumed to^ be 
their equals in stnm^^'''ivhen they are fed in the same manner, 
and equally accustomed to labour. Such of them os liave been 
employed, from Nantucket, in whaling, can hardly be ntatched 
at ah oar. Activity, combined with strej^th,* ren^l^ them ex¬ 
cellent seamen. ' 

The courag|e pf the American savage has* 
like his in terms of' reproach ^aid to be 

plus craiat|t^l^^^^1&che i^iore timid and n^e cowardly. 



' The 
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The Indians make war by stratagem, but they are not therefore 
to be deemed cowards. They are not very numerous, for which 
reason they are not prodigal of life. The point of honour with 
an Indian chief, does not consist in facing his enemy in the field, 
but in saving his own men. Such is tlie dictate of prudence. 
The Spartan youtli^were trained to all kinds of stealth and stra¬ 
tagem, that the}^ tl^ht the better be enabled to surprise an 
enemy; but the Spartans were among the bravest of men. When 
it became proper or necessary to face an enemy, they never 
turned their backs. It is admitted that Indians have shown the 


most astonishing degree of fortitude in bearing torture. This 
has been called passive courage; but the same men are supposed 
to be deficient in active courage; and this strange conjecture is 
founded on their art of war, u'hich differs from that of Euro¬ 
peans, The Indian secures himself in battle by a tree or some 
other cover. If a cover be a mark of cowardice, our ancestors, 
who fought in armour, were deficient in active courage, and so 
are the moderns, who avail themselves of trendies or any other 
species of fortification. Tlie object of an Indian chief is to de¬ 
stroy his enemy, with us little loss to himself as possible. Having 
this object in view, he avails himself of the best means in his 
power; nor is he afraid of reproach, while he adheres to»his 
purpose. We have seen instances, too many, of brainless white 
commanders, who have sacrificed half of their men in fruitless 
and hopeless actions, only because they feared lest they should 
be suspected of the W'ant of courage. The virtues of Fabius were 
not less admired, when he patiently endured the insults of an 
enemy, than when lie met that enemy in the field. Men are less 
afraid of reproach, when they are conscious of not deserving it. 
In whatever manner tlie Indians may think ^ to meet an enemy, 
they give unquestionable proofs that they^mot afraid of death. 
Suvrounded in a block-house, without sm^unition, wo have 
known them perish in the Baines, bctcause tlrey would not sur¬ 
render and become prisoners. When Xsay ,tliat the Indian mode 
of fighting, under cover, is the. dictate ef -pla^icy, hot of fear, I 
am prepared to give instances,. i;ot a Xpiy, in which they have 
shown proofs of undaunted courage.jO; tb^.open field, when the 
other mode of fighting could noXi»e.ad 0 ptedr It is found that 
our woodsmen are rather an overmatch for tlie Indians, in cor¬ 


rect shooting vnth a rifle; but our chief advantage, in disputes 
with the Q^ive savage, must ever consist in superior numbers, 
or the UjS^^cavalry. When America was first discovered, the 

contemptible apd dastardly, Ijrom their want of 


man to aa Indian w'as tj 
but an Tndiim,weU provided with arm^ 
ouaenetgjv-: < 
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By a general view of the human race and its varieties on the 
old continent^ and by couiparing those people with the original 
inhabitants of America, we must be convinced that men are all 
descended from the same stock, and that America was peopled- 
from the other continent; but we have no inforinatiolt concern^*' 
ing the time in which the first colonists wag. transported. The 
great extent of population in America, Columbus made 

his discoveries, about three hundred years ago, is a sufficient 
proof that many years had elapsed since the aboriginesdiad come 
to this continent; but the modern date of the largest and most 
populous empires then existing in America, has been supposed 
to justify a belief, that the first settlement^f America was re¬ 
cent, when compared with that of tlie other cemnent. At the 
period to wtoh I refer, America was settled in all directions, 
from north TO south, although no part nf it was fully peopled ; 
nor had any progicss been made in those arts which are the fruit 
of necessity in old and numerous societies. Those circumstances, 
however, can neither be iirge<l in proof of a very aucicut nor a 
very recent settlement. Migrations, in the tild continent, have 
lately been the effect of a crowded population ; but migrations 
in America sprang from a different cause. The fir^t adventurers, 
who were little attached to their native soil, could liardly be atr 
tt'iched to a particular part of the laud they had <liscovcrcd. ISus- 
taiaing themselves without labour, in a country that founded 
in game, they acquired habits of idleness. Wlicn tbe^Bmc bcr 
came scarce in one part, they removed to another. The same 
spirit produces the same effects, among the present white inhar 
bitants of North America. The more adventurous, i.iOre fickle, 
or more indolent, move to tht frontiers, and settle upon new 
lands. When the range is impaired, or the game diminished, 
those very men, an&eir children, move onward, and follow the 
range ; for they little corn, eating flesh instead of brat^l; 
whence their habits of idleness become inveterate. As the ocean 
yields a sup)dy of foqd,''tftlit is more easily caught tlian birds or 
beasts, it follows thntithie sea coast was first explored; but the 
greater number of inhabiUni^ were found in warm or temperate 
climates; because iii^AUgh elimatea-the m^tuis^of subsi:jte;],cc 
were easy. In this nrftbher evi^ry jiartof America may have been 
visited, apd sparse settlemAits f()rmed, within a few centuries 


after it was first discovered. In this manner too, as \ve are tonght 
by civil history, the other continent was originally settled. The 
first migrations were not the effect of a crowded po^^itjpu; they 
were caused hy.a ranibling or adventurous temper«;lS^^,^tmtry 
was first families, or small p^rd^ mo mi¬ 

grated in the ^^llwj^bition, discontent or capripe,&om young 
folonjes or j^v^Vcji^ents. ||ave the men on 
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the other continent, who were celebrated as the founders of go¬ 
vernment ; but tlmse men, in every case, appear to have found a 
weak, unconnected race of savages, scattered over the country in 
which they fixed their empire. They certainly did not migrate 
tiom a crowded hive, whoever they may have been. When the 
tinall tribes, w'lioliji* settled in America, had destroyed the game 
iii one place, they lfe&oved to another without difficulty or oppo- 
-■'.tion; hut in the process of time, migrations were not etfected 
without trouble, for all the country was claimed as hunting grouiul 
hv one tribe or another. In that case hostilities commenced, 
end men were destroyed, tliat hears and buffaloes might have 
room to breed. The failure of game caused the Indians, in some 
eases, to turn thdir attention to agriculture; ami it appears that 
successful chiefs, in the usual spirit of domination, in some case^ 
extended tlieir authority, by adding weaker tribes to fheir respec¬ 
tive empires. In this maimer, the monarehs of Peru and Mexico 
were extending their domains when the Spaniards visited this 
continent; and in this manner tlie greatest empires formeriy 
rprang up in t!ie other hemisphere. But Mexico and Peru may 
have been well pef»pled, many a century bel’ore there was a mo¬ 
narch ill either of tliose countries. 

It has been observed that the American savage, passing ovci 
the shepherd stale, was turning hh* attention, in some instances, 
to the cultivation of the soil. From this circumstance it ha«. 
been aliened that he difters greatly from the man of the other 
continent; but this inference is not correctly deduced, for it is 
known that the introduction of new arts and customs is frequently 
to be ascribed to what is called pure accident. Tlie casual dis¬ 
covery of gijnpQ\vder in Europe gave rise to a variety of new 
customs and to the neglect of old ones. The introduction or 
ftiscovery of a grain, that was easily cultivi^M, may have pro- 
>iiored agriculture; or the want of the most'useful domestic ani- 
i.niis may have caused the employment of a shepherd to be for¬ 
gotten, The use of coWr, sheep, goats was known to the 
first family upon the other continent; midthat family was also 
instructed in the art of cuItivHting^.tlM£> earth. The first emi¬ 
grants from the OKgtnal stock were equalk.iustmcted in the se¬ 
veral arts of tilling the earth, tendingdtftie, and killing game; 
i)ut as men always prefer the4nost casmode of living, they would 
i;up))ort themselves, for many years, % hunting alone; for in new 
ci>untries, where there i* any winter, a family is most easily sup¬ 
ported by ^ ^cte thig and fishing. When the game failed, they had 
yecoiirse,'*lM|iery case, to the other most easj mode of living, 
to the care^Cattle; for the colonists, separated 

from the parent state by an ocean, ii^^ia a supply 

of cattle . wheHv they needc^;^m. of popular 

'' tion. 
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tiou, when pasture failed for cattle, they had recourse to agri¬ 
culture. TIas it was that the shephera state commonly suc¬ 
ceeded the chase, and that again was succeeded by agriculture. 
This succession did not, for it could not, take place in America. 
The first planters brought with them the usual stock of knowledge, 
but they brought no cattle. They brought, the maize=^, as 1 
presume, that wc call Indian corn, for it is said to grow in Asia. 
If they wished to raise cattle, they could not obtain the species 
to which they had been accustomed, but they could raise corn, 
for they had the seed: hence it was, tliat in all cases some de¬ 
gree of agriculture immediately followed the liabit of living by 
the chase. 

The annals of the American savage, like those of every other 
nation, have been corroded by the rust of time. When wc speak 
of the epoch in which they arrived, we find ourselves travelling 
in the regions of conjecture, having few marks, and those very 
olrscure, to direct our course. We discover nothing that may 
be deemed certain, except that they came, the greater part of 
them, from Asia, and that the time of their arrival is very 
distant. 

W’hiic it was presumed that America was separated from the 
other continent by an ocean (if considerable extent, various opi¬ 
nions were formed re^peciing the manner in which this continent 
had been jjcopled; for the ancestor of an American sp'agc, in 
bis canoe, could not be supposed to iiave adventiuod..far up«ui 
the ocean ; ljut the discoveries of late navigators have removed 
all dilSculties on that head. We learn from Captain Cook and 

* AItliouj»h nmizc and lohacco arc biKh conunonly supposed to have ori¬ 
ginated in Aineriea, there is niucii reason to believe that b»th cho«^e plants 
were carricfl from uy the original emigrants. I suspect that the Es¬ 

quimaux Indians, wls^arst discovered, had not the use <>!' maize ; for their 
»nc«slin*s came fronn k part of the other continent .in which that groin is 
not coltiv.'ited, but it is cuhiv^ated in Asia. **Tba inhahttaiKs/' says La- 
billftr4>erc, *^sold us ears ,;^.4DlUUzc, still green, which had been boiled.’* 
Tills was in one of islntids. Tobacco, ns wc are told, is cul¬ 

tivated hy 5.be nati\*es\kVthe vicinity of Nootka 5*ound. But loharco is a 
tropical plant. 'I'he sWd uuist tiavc been imported from Asia. The Chi¬ 
nese, who st-ldom habits, hasre ion<^ lieen smokers of tobacco. 

Certain uacimtS in rndiii^'..khyond the Gauges, are slaves to the use of this 
nauseous plant. Thu inlmhit^ts of the island Sagalcon, about the 4Pth 
dc gree of iutitndc, nru nUo p^etual smokers of tobacco. Wc are told 
by La Peroiiso, lhar ** r.liey Iiave good largc-Ieafcd tobacco, and the pipe 
is never out of their mouliis.** They are supposed to purclMise' their to- 
Ikwco from the 'I'arturs. It has also been observed, thala^e Tartars on 
• the ronunciu, uc-ady opposite to that island, are cnslaiw^^y the use of 
tobacco. E9^<y iuiale of them, young and old, wears l^^iBicrn girdle, 
to which arc pooch for tobacco, and a pipe.'*"'Tt is^not to be 

Opposed so distant and lately discovered, imported 

tbeirtobaccO], the l^b three hundrra yet^fironi America. 

^ ' others, 
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others, that Asia is not far distant from America. They may 
he seen, at the same time, from a ship ia the middle passage*. 
It has also been dAcnvered, that all the iittle islands between 
the northern parts of Asia and America are inhabited by savages, 
who must have wandered from Asia; and it is not to be supposed 
that a similar race of men did not travel to America. In a word, 
the de«cent of the North-American Indians, or the greater mini- 
bor of them, from Asiatic Tartars, or their progenitors, is now 
feo fully established, that I shall not exercise the reader’s pa¬ 
tience,' in showing how much they resemble one another in their 
features, their scantiness of beard, or their language : but the 
'Fartar did not transport his horse, and the want of that animal 
has caused many shades of difference in their habits. 

In stating that the aborigines of North-America are chiefly 
descended frotn tite 'Fartars, or from the same stock with the 
Tartars, I am supported by common tradition f among thO'O 
people, as well a5 by the obvious facility of the passage. But 
some of the northern Indians, as I suspect, emigrated from 
Europe. It can hardly be questiouod tliat the Esquimaux In¬ 
dians are the diminutive sprouts of Norwegian ancestoj’vs. It is 
ftillv ascertained, that colonies froju Nor.vav settled in Iceland 
and Greenland near one thousand years ago ; but the first ad¬ 
venturers who are mentioned in history, found a race of savages 
who liad preceded them. 

The same adventurers who discovered Iceland, at the period 
to which I refer, extended their tiavcls tj tiie Labrador coast, 
where they found a race of savages, who appeared also, by their 
language, to have emigrated Irom Denmark or Norway. When 
we consider the distance of Iceland, Greenland, and tl'.e Labra¬ 
dor coast, ftotn tiie British isles, or the northern parts of the 
continent, the uitheulty and danger of nav^ting the northern 
ocean, in high latitudes, and the contemptible vessels now in use 
among the Esquimaux, it may appear^jstrange that every island, 
and every spot of land in tliose inhospUttbl.^ regions, should have 
been discovered and settled at the tidoie td,wlMch 1 have referred. 
This phaeiiomeiion is best accounted'lor by reQbllccting that there 
must have been a time in which the ocean was navi¬ 

gated with less danger than at present; *^hen Iceland, Green¬ 
land, and the Labrador coast were iffuch more hospitable, the 
(ioil more productive, and the climate more temperate than they 
are at present, ThivS allegation may appear soincv^’hat paradoxi¬ 
cal, when compared with a former observation, that the 
winter's been gradually decreasing for more than 2000 

* * 55 ^ 

• TJie distance is not above thirteen leagues, 

t Tlie Tiidiaus ia general in this part of they came 

from the north*:j(i^tward. • ' • ' ^ 
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years, in tlie greater part of the world. The fact, however, is 
not to be disputed. The natives of Labrador, from their want of 
letters, ^an give us no account of the change that has taken 
place in that country; but the case is very different in Icelandj 
The inhabitants of that island have preserved their history for 
nine or ten centuries, and the change of climate there has been 
fully established. I do not say that the numerous population of 
leeiaiid, near one thousand years ago, or the ilnurishing state 
of arts uud sciences among tliosc people, at so distant a period, 
is to be taken for a proof that the climate was formerly more 
tcmjierate, and the soil more productive than at present, al¬ 
though they add great probability to this opinion ; but wc find 
an arg\iment in the natural history of tlie island, that seems to 
be absolutely conclusive. It is not to be disputed, tliat in former 
ages Iceland produced timber in abundance Large trees are 
occasionallv found there, in the marshes or valleys, that have 
been covered to a considerable depth in the ground. Segments 
of those fo jsii trees have lately been exported from the island, in 
proof of the fact alleged. But we are equally certain, that in 
the present age timber does not thrive in the island. Its growth 
is pravented, or the plants arc destroyed by" the intensity of the 
winter’s cold, as m the noithern cxtrcmiiies of Asia and America, 
where nothing but shrubs is to be found. The same ))ejoriiti<ni 
of climate, and a similar dogcncracv in the productions of the soil, 
have certainly taken place on the Labrador coast that Ifaxc been 
observed in Icehind. 

This remarkable incrca'c of cold in h'gh northciu latitudes 
may he accounted for l)y reference to a general deluge, tlic* flood- 
of Noah. I am aware that allegations, in natural or civil his¬ 
tory, are not to be^^upported by referring to a book whose au¬ 
thority is disputed|^ut in the present case I must be permit¬ 
ted to allege the c^sftaintyof a general deluge, provided it will 
account for the severfiij p};^omena, and provided those phojuo- 
mena cannot otherwii|^.be.accounted for. 

Upon the suppo^ioA pf. $ general deluge, it wdll be admitted 
tliat immediately after l^e flobd there could be no ice in any part 
of the ocean. The 'wi^ff* in the northern regions were exactly 
of the same temperatffre^as the waters in other parts of the ocean, 
for they had the same origin, The fountains of the great deep 

* It is asserted in the ancient Icelandic records, that when Ingtilf, the 
N(>rwc>;titn, first landed in Jf eland, anno 870, he ftitiiid sri thick » errHvtli 
of hirch-l»ees, that he pcjn'tralcd them with diiliculty. SfJoMr tnodfrn his- 
toi-iai>t, knowing that nc) tices ot* any kind {(row at present il^dhnt island, 
have ex pressed fears lest th« veracity of the ai»cioiil afiiinlist* »hoiild 

he suspected. 'i|p^.thej(^^d krmwn that frhnks of tree# hate lately hecti 
found in that several feet deep itt the earth, tlicir fears would 

have been obviated* ' '' 

• r- • * 


were 
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were !)roken «p. The temperature was thirty or forty degrees 
above the frce/ing^point. In that case, the air in Iceland, or 
upon the Lal)rador coast, coming from the temperate strface of 
tilt* oceiiii, was temperate and pleasant. Vegetation in the lotig 
davs ofvuiunicr was vigorous, and the winter was not sufficiently 
cold to destroy perennial plants. In the process of time the waters 
near the pole lost a great part of their heat, and ice was formed 
in the creeks and bavs. Large cakes of ice were occasionally 
broken by storms, and detached from the sliore. As the tem¬ 
perature of the ocean decreased, some part of the broken ice 
continued to float through the summer. Every succeeding year 
atlded to the size of the floating masses*. They were increased 
by rain, bv snow, and by the spray of the sea. The northern 
ocean is nearly filled at present by those floating islands of 
durable ice. The suinnicr winds tliat roach the coast, instead 
of being tempered, as formerly, by a watci y surface, are now 
chilled by inountains of ice j and they are become so intensely 
cold in winter, as to be destructive of animal and vegetable life. 

It ma) possibly be alleged, that in the space of throe thousand 
years, the time that passeil between the flood and Ingulfs arrival 
in Iceland, the atmosphere should have been as co]<], and the 
accumulation of ice as great in the northern ocean as they are 
at prCssent. It Is readily admitted, that when we consider the 
present degree of cold which prevails in high latitudes, we con¬ 
clude that a few years would be sufficient to produce vast b<»dies 
of ice. But we are to consider, that in the case icferrcd to, the 
water in every part of the ocean was tepid, and the whole face 

the earth was of the same temperature with the water ; whence 
it followed, that the atmosphere could iu»t be cold, nor could 
there be ice or snenv iu the longest nights of winter. We have 
no data by vvl.ich we may compute the number of years or ages 
that were necessary to abstract so great a body of heat as then 
existed in the northern lands and oce&ny but a long period must 
have been required, for there is no fa^'m natural history more 
certain than that there was more;<.h^ty'or less cold, in high 
northern latitudes, in the eighth <it ninth, icenturv, tlian there w 

* ft is a cMriou*; fact, and in perfect coincidence with this theory, ffiat 
wiien che^rst Norwegian colony settled in Greenland, Ahnni one thousand 
years a^ii, they found no diflUctiity in approachini; the const, nnd a regular 
correspondence was supported with those people for inanv >ears. That 
intercourse was entirely net;lected during the dark n^es of nnarcliy and 
misrule ia Eiuope. ^iiicu the revival of Icarniag, within thu two last cen¬ 
turies, suiiri^^teinpts have been made to discover tiic roirmins uf that co¬ 
lony, who Uved Qii the eastern part of Greenland: hat tkQ>{andlng can now 
be effected on that coast, by reason of the va<«t bodies oYlce with which it 
u pressed. Fmro this it is clear, dial witliiii thg eight hundred 

years there been a great incre|^ of icc iii^l^.nouh^ latituf^s, - 

^at 
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at present; nor is it clear that the heat of the air, earth, or water, 
in thos4 high latitudes, has yet attained its lowest degree*. 

Byldteping in mind that there has been a time in which the 

^ dentate was temperate, and the soil, for tlie tame reason, was 

productive in high northern latitudes, we arc enabled to account 

for many phienomena which had appeared very eiiigmatical. We 

are no longer surprised that any part of our species should have 

migrated and settled theniseh’cs willingly in Lapland and other 

regions near the arctic circle; in regions from which nature, in 

the present age, seems to shrink with horror. TImse countries, 

as we conceive, were all of them settled while the climate was 

temperate and the soil fit for cultivation. As the miseries ti)at 

are caused bv cold weather and a frozen soil increased, the ha- 
• ^ 

bits and constitutions of the inhabitants suffered a cousideyible 
change, and they became attached to the land of their ancestors. 
They now live, or seem to live, contented, iu a country to whicli 
cHininals are banished as one of the severest punishments. 

By attending to the above-stated changes in soil and climate 
■ill high northern latitudes, we can easily discover Iiow it should 
have happened that Norway contained a crowded population 
above one thousand years ago, and sent,out colonies. 

Bv attending to that change of climate iu high latitudes, we 
can easily account for incidents that have excited general atten¬ 
tion twelve or fifteen hundred years ago. We discover how it 
happened that certain countries, which at present are not very 
desirable nor productive, had formerly been the officina gentium^ 
the very nursery of nations; and why, in the process of time, it 
became necessary for those very people to migrate by thoosamls 
in quest of better habitations. 


XLV. On a new ^ecies of Calculus. By Mr, J. T. Cooper, 

Tiiloch. 

N July last you an account of a new species of 


calculus, page 27; ,i^,hftl^ng submitted it to a more correct 
analysis, I now transo^^ybu the result. 

Ten grains of it, after being heated to about 220° FUrenheit^ 
for the* space of twenty minutes, gave of * 

Carbonate of lime •« 9*3 

Phosphate of lime^ •» *4 

Oxide of iron •. *2 . 

Loss «• •• *1 




100 


• Vast bodi^bf tlte northern seas are thought to have be¬ 
come raore to itari|;ilors, sear the banks of Newfogud- 

/and, than ; I was 
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I was not able to find the least trace of uric acid, 

Fiiidin ;5 the substance to consist almost wholly of carlionatc 
of lime, I suggested the probability there riiight be of dissolving 
the calculus in the bladder by the action of dilute muriatic acid^ 
Accordingly this was had rctWse to j and I am happy to add; 
that by tlie injection of two drachms of-muriatic acid diluted 
with eight oimoes of water, Iieated to about 100°, every day, the 
whole of it has been removed, and that in eleven days. The 
acid during almost the wliole period came away nearly neutral. 
I think it not improbable that in time a solvent for urinary cal¬ 
culi of every description may be discovered, and render cutting 
for the stone, tliat most dreadful of all operations, perfectly un¬ 
necessary, 

I remain, sir. 

Yours, &:c. See, 

70, Drurv-tane, Sept. 14,1816. JoHN ThomaS CoOPEH. 


XLVl, Ejrtracl from a Memoir read to the Institute on the 
13/A of May IS 16, 07i the PosdbUihj of rnakinii the Molluscce 
of Ftesk Water Iwedn Halt Walei j a7id vice versa, Bii 
F. S. Beudant*. 


The experiments which form the object of this memoir have 
been undertaken chiefly with a view to accouiit for some re- 
inavkable geological circumstances, and particularly for the 
mixture of sea- and fresh-water shells in the same rock, which 
M. Beudant discovered in 1808, at Beauchamp near Pierrelave, 
in the department of the Seine and Oise, and more recently in" 
the valley of V’aucluse. ^ 


ET.f)erim€nts on Fresk-^waler MoUuscce, 

Towards tl\e end of summer 1808,,^^; Beudant first at¬ 
tempted to convey suddenly fresh-wa# ^aoliuscae into water 
charged with 0 04 parts of as sea-water ge¬ 

nerally is. TIrese animals could not wi^^^d the change 
their shells contracted, and they died in-%^few seconds. The 
bivalve moftist® merely resisted the salt-water a little longer, in 
consequent of shutting llicir shells: in a few davs, however, they 
died also. 

Being desirous of aceouhtii^ for the almost total absence of 
fossil shells in the beds of ^psum, M. Beudant tried the action 
of water charged with sul^te of lime on tbffi mti^cae j and 
with this view he plunged lyinnsei this mix- 






tore. 
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ttjre. They did not appear at first much affected, but in eight 
liar’s they were all dead. 

As we do not know }>ositive]y, as yet, if the shells which arc 
i^und in certain beds of saccaroidal limestone of transition, and 
in certain compact secondary limestones, have lived in the liquid 
itself, or have formed those soils themselves, or, finally, have becji 
brought there accidentally as, on the other hand, it is very pro¬ 
bable that these kinds of chemical deposits have taken place 
only by the iatormedimn of a liquid, the solx cnt faculty of which 
was owing to an excess of carbonic acid,—M. Bewdant tried tlie 
action of water charged with this acid on the tiiollusca:. With thi« 
view he employed Seltzer water.—Tlie animals plunged into this 
water were quickly suffocated. 

Water charged with other mineral acids in very small quan¬ 
tities produced nearly the same effect. 

Water charged with 0*02 of sulphate of iron affected in the 
s^^me way the raolluscic plunged into it;—in a few seconds all th.c 
species submitted to this test, whether univalves or bivalves, 
died. 

Water saturated with sulpluiretted hydrogen, and afterwards 
diluted with its weight df clear water, produced much slower ef¬ 
fects : several molluscze even made vMious movements in it; but 
in a few days they died, the one after the other. 

After these preliminary trials, it was natural to examine if it 
was not possible gradually to liabiluatc the mollusc* of'fresh 
water to live in the waters into which they liad been previously 
plunged so suddenly. In spring ISOO, therefore, M. Beudant 
collected a great number of fresh-water molliiscic in the environs 
of Paris: he separated the species, and divided the number of 
individuals of each of them into two equal portions, putting each 
into a vessel by itself: "fie thus formed tvvo scries of the same 
species, each including thb aame number of individuals: he pre- 


.comparison iif-'^eine water, and upon 
gradual transition which he had iu 


served one as a 
the other he alte 
view, 

M* Qeudant had employed for several days water co:i- 

tdiiing only one gramiMf salt per pound, i. e. about O-OOOl 1; he 
aft^wards successively increased the quantity of salt ; first by 
adding a grain every two days, and then every day; and latterly, 
three grains a day. The experiment lasted six months; at the 
end of which time the liquid employed contained 0'^ of its 
weight of salt, comprising about 01)05 of muriate of lime. 

By proc^^g in this way^most of our fresh-water moUuscas 
were comp|^|^|^y^iCoated to In salt water, in which they 
seemed at ease; Bot. in order to make the ex¬ 
periment to diW Otrtoin conscquouces from it, 

^ ^ M. Beu- 
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M. Beudaut noted carefully the number of individuals which 
died, on the one hand, in fresh W'ater; and on the other, in salt 
water: it was in this way.that he ascertained the diderences 
about to be noticed. 

All the species of lymniere and plunorbes, the physis k'o\A 
springs; and i\\o*paieUa facnslris live perfectly well in saltwater. 
In fact, in the space of five i^onths, there died in the fresh water 
fifty-four of the hundred animals whii^ liud Itecn kept in it, and 
in the salt water there died fifty-seven of the hundred; the dif¬ 
ference is scarcely worth mentioning. . 

On the contrary? the other species of paludities {helix vivipara^ 
helix ientuculala of Linnitus), and the ncrites of the Seine 
seemed to suffer from cheir long contimmnee in salt water, and 
more died than in fresh water. In short, in the fresh w'ater only, 
forty of the hundred died; aiid in the salt water seventy-one of 
the hundred died. 

Ail the bivalve tnolluscse, the anodontes, the mulettcs, and the 
cyclades, put into salt w'ater died during the experiment, and 
before tlie liquid ha<l attained the degree of saltness which it 
was necessary to attain. On the contrary, they lived the whole 
summer in fresh water,and continued in it at tlie end.of autumn* 
It must be remarked, how'eycr, as an important result, that thesef 
same sj^ecies lived pdrfcctty well in w'Hter charged with only 
0*02 of salt. 


M. Beudaut also resumed the experiment which he had be¬ 
gun with water charged witli sulphate of lime, in order to lia- 
bituate the molluscse cTaduallv to live in it. At first he diluted 
with a great quantity of ^Seine water, the water which was 
strongly saturated with this kind of salt:' aficrwards be Wept di-' 
luting it gradually; and lastly, he employed it completely sa» ' 
turated. The molluscs at fiist livcd..rvery well: subsequently 
several died, in proportion as tlie qi^tn'i^yuf salt was increased f 
and lastly, the few reniajniugdied vvhen^ ^^. saturated liquid was 
used. This experimeut repeated at t^^Bpi^eiit periods gave 
the same result. 

We now come to the experiments molluscie which 

M. Bcudant made in 1812 and 1813. 

He collected several individuals of vaAous kinds of marine 
testaceae, such as the paiellie, fissarellie, crepidulse, halioti^s^ 
sabots, centei^, buccinas, tellines, venuses, oysters, &c. flic. 

Several individuals of the above genera, when plunged sud¬ 
denly ii^resh water, contracted within their sliells, and died in 
that state. Those species ojily jwhich live hubicuallv on roirks 
placed out of the water lived a,httle, longe^l^mthey so6n>. 
perished also. ^ ‘ • 

M. Beudant, in order to proceed, afterwaj^ to t&ajm 
Vol, 48. No»22l. Sept* l^ld* " proper ^ 
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proper for detenniuing the gradual transition of tbe sea moDuscse 
in fresli water, also formetl two series of the same species. He 
preserved one constantly in sea water, and employed for the other 
sea water diluted successively with fresh water. Five months 
afterwards he employed nothing but fresh water. 

By means of this precaution, the marine molluscsr Were habi¬ 
tuated to fresh water, i^^^hich they lived during five months 
more with lymnxse and ]MloTbe3. There were some peculiar 
circumstances attrading them, whiclit M. Bendant relates; viz. 

The patcllfs of the vulgar species, and the which are 

both sea shore shellfish—the cerites, the.columbellffi, the ve- 
nuses, the oysters, &c. perfectly resisted the experiment. There 
died thirty-four out of the hundred individuals constantly kept 
in sea waiter, and thirty-six out of hundred of those exposed 
te fi‘6$b water. 

’ Bnt the dragon-headed patellae, the fissurellae, the crepidular, 
t{^ undated, buccinx, the cameos, &c. all died during the ex- 
p^ment. It ought to be remarked, however, that all the species 
lived perfectly well in sea vrater diluted with an equal portion of 
fresh water, f. e. ia water containing about 0'02 of its weight of 
4^t. 

Having learned by Lavoisier^ an^^ that the waters of lake 
; ^sphaltus contained 0'40 of smine substances*, and as accord- 
" ing to travellers no organized living body is to be found in it, 
M. Beudaiit was desfirous of knowing what degree of saltness 
marine animals could support. Consequently he added impure 
muriate of soda to common sea water, and he was convinced 
that all the sea inolluscae which he had at his disposal lived, 
yrithout any apparent inconvenience, in water containing 1 
of saline matter composed chiefly of muriate of soda, with some 
l^ntimes of muriiite of j^c and muriate of magnesia. But as 
as he increased thel^^tity of salt, so as that small crystals 
w^re foi:med on a $|^^''ibvaporation in the air, the animals 
shrunk within the^ and died. 

M. Beudant c6ti^P|^|^by drawing the following inferences: 
c 1,- Since there ' reason to believe that the same water, 

whether fresh, or ^ that of the sea, or even sailer, is ca- 

pid>le of supporting ^1 the animals which firequent marshes, 
rivers, and the sea-shore, it may be presumed that rimilar cir- 
cumstances'have existed in nature, and to these circumstances 
it iS'owing that we tee in one and the same stratiim sea and 

* Lavouier's analysis gave Water - - - C 55*60 

X. Muriete'of soda - . - - ^*25 

Muriate of lime aod muriate of magnesia 50*15 


•j . 


100*00 

land 
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laud shells; admitting ajwaysj, as every thing J^ems to prove, that 
these shells are still in the piaee \vhere they have lived originally. 

2. If we could suppose with some naturalists, contrary to all 
appearance, that the strata called fpe3h-\yater strata have been 
oil formed under sea water, the present experiments will ac¬ 
count for the absence (in other respefits very remarkable) of the 
bivalve river shells of the genera g^^ontes, mulettes, and Cy¬ 
clades. In |act, we have seen that the molluscae which live in 
these shells vftre not able to live in water charged like that of 
our seas, with 0*04 of saline substances. ^ 

3. Since it results from experiments many time\repeated, that 
the mollusea:, at least those of fresh water, cannot live in water 
charged with sulphate of lime, we can account for there being 
no shells in the g}^pscous ma^s of Montmartre, and in general in 
the old or new gypsums, although they are frequently in layers 
subordinate to shelly strata. 

4. §ince the marine molluscse can live in water almost satu* 
rated with muriate of soda, it would, seem that tlie absence of 
living organized bodies in lake Asphaltus, if this really be the 
case, IS owing to the presence of the bitter muriates of lime and 
tnaguesia, and perhaps to that of the bituminous matters wlnchV 
Lavoisier l»us not found innis analysis, without doubt, because 
they arc but occasionally met with and under certain circum¬ 
stances only. ‘ 

On the other hand, since tlic sea molluscae perish in water 
hypersaturated with muriate of soda, it is ngt astonishing that 
none of their remains have been found in the immense masses of. 


sal gemma, which are found in various countries. . 

5. Lastly, if wc admit that sea and ficsli water molluscee ca^^< 
live in the same liquid, it would seeni jtg result, that the fa^at o£ ^ 
living in fresh or in salt water canno^mu reason for establ^shl^wg^ 
particular genera, unless we caii^^^suiricicut and 
characters in shells, or, what Ulx^tter"the animals 
occupy them, when they are not ^ 




XLVI.L On the Precipitation of the Ox^of Gold hy 
By FifiuiER, Extracted by ilA Gay-Lussac 


Golp, the properties which have been so long too Jmp«r«^ 
fectly li|pwn, anVI on which much yet remains to be done to place 
its histw on a level with that of most of the other metals, has been 
recently diligently examined by M. Figuicr, chemist 

of Moirtpelier. Messrs. Vauqiielin, Duportah^^^^Ietier hod 
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J2S On the Vrecipliailon of the Oxide of Gold by Votash. 

ar^fiprtcd that the alkalis did not precipitate the solution of gold 
in the cold way- M. Oberkalnpf had obtainedu contrary result; 
but he thought he could account for this difference by the ex¬ 
cess of acid or the solution, Miich gave' rise, with the precipitat¬ 
ing alkali, to the formation of a great quantity of triple salt, in¬ 
decomposable, at least totally, by an excess of base; for it 
certain that there is no m|||ipitate made in the coldviwy in the 
space of several with ammonia, when !he excess 

of acid is siiffici^. The object of.M. Figiiier is to prove that 
the excess of acid of the solution of gold does prevent the 
precipitation of tlie oiddc by an alkali, and that we obtain nearly 
as much of it as from a solution as neutral as possible. 

Six giauiujcs of dry muriate of gold,” says M. Figuier, 
'Were^isr>olvcd in 150 grammes of distilled water; the solu- 
«tiemwhen ftUeicd was divided into two equal parts, and put 
, fiito two conical glasses. Into one 1 poured four grammes of 
• «^iatic add; I saturated Imllrsolutiuns with caustm potash 
'. dissolved in water; their vcllow colour became u deep red. A 
short time ^afterwards, tiic Ittpiurs became turi)id: a flaky 
]itecipitate of a gray colour was develbped: these precipitates 
..increased after some ihne Ijecame deeper:—after forty- 
bight hours they appeared to be at tJ»eif maximum of augmeii- 
-;tation and colour. I observed no difference between the two, 
only that in order to produce it, we must employ a greater por¬ 
tion of potash in the»add muriate of gold, than in that which w 
less so; but I constantly observed that in both cases it was re¬ 
quisite that the potash should be in excess, in order to make the 
(precipitates abundant. After having Altered these liquors se- 
'■parately, I put them iqfo small retorts and exposed them to the 
^‘tion of a iimdcratc heat; new precipitates were still formed 
deeper in colour. jl^ndded them to the first, wished them 
^jnth pure wator, and (flHyjicin. When weighed in this state 
weight reprcscotd^Hwo-thirds of the gold which was in 
.Konfdon;—that from the acid solution did liot differ 

from that which t jSy a decigramme of acid, liquors 

had furnhsb 11 precipitatesstil^ontaiued gold: they 

became yellow by tfi' u?ioH of thd^Nnuriatic ^id, and gave new 
ptecipilates by pota'^h, although tlieve was an excess of acid be- 
fure the addition of the alkali, so that by treating rifcm altcr- 
imtely fcy potash and muriatic acid, 1 succeeded ip extracting 
tlie Wh(^e gold contained in the mnsiate, as hhavt stated in 
a former paper. 4 - 

Note by M, Gay-lMssac.^U we can separate the whole 
gold of tho j^h^on by means of the alkalis, it is undeniable that 
the triple entirely decomposed by art excess of base; 

ncvertheteijSitf Jj^observatm of M, Figuier be exact, that in 

order 
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orJcr to precipitate the whole gold from a solution into winch 
'an excess of alkali has l>een pnt, we must add acid and super¬ 
saturate again with alkali, we may paSily explain by this circum¬ 
stance results of Messrs. Va\n|uclin and Oberkampf,for tl»ey 
.jot think of the process employed by M, Figuier. In nUort, 
%ve have' such a confused idea of process, that although we 
do not douhe its efficacy, we shouSjj^ftvC to see it repeated by 
other chemists. > 


^ XLVIII, Notices respecting New Books, 

C/OL. James Capper has lately published, at Curdiflf^in South 
Wales, a work of considerable merit, entitled “ Meteorological 
and Miscellaneous Tracts, applicable to Navigation, Gardening, 
and Farming, with Calendars of Flora for Greece, France, Eng¬ 
land, and Sweden.’* The following subjects constitute the 
most interesting part of the work: ■ « 

Observations on the cause and consequences of the tem})e- 
rature in different latitudes; ,^ud observations on the aurora 
'borealis, and the frequent,occurrence of tcinjjcsts about twenty*- 
four hours after its sq>pearante. Tiiere are also some curious 
remarks on the lunar influence on terrestrial bodies, and some.-^.. 
very useful and interesting observations <m the local varieties of i 
temperature in different parts of (ircat Britain. 


Aceprding to the German papers, a clergyman of Iceland, 
named* Johnson, has recently translated, into Islandic verse .The 
Paradise Lost of Milton. 


hlish /WTranslathsiRf" 

B**s Farmers* Cal 


A gentleman at Cardiff is aboii 
the Welch L^guage of Mr. Artlm 

Mr, forster has just published Flor^l^isii*^ 

brigiensis ; or, A Ct^alogue of Plantira^Kg in the 
ho^ rrf Tonbridge Wells> 




Messrs; Netlam and Francis Giles, of New Imi, Loi^don,-afe 
now making arrangements for A Trigonometrical Survey (fouled 
on the basis of Col. Mudge’s ami Capt. Colcby’s TrW*igles^ for 
A Ney Map of the County Palatine of Lancaster, on a scale oC 
one inch to the mile; to be dedicated by permission to His 
■Royal Jiighness the Prince Regent: and iniblislied. by 

subscription, at four guineas in sheets, or on Can¬ 

vass and roller, or half-bound in atlas, 

The survey is commenced, and will with dil^ 

gence. P 3 " ' 
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New Voyage round the World, 

Captain Lewis Granholm, of the Royal Swedish navy, i« 
the press a translation frotn the Swedish of Experiineits on 
the resistance winch bodies ^£xperienee when propelled ui a 
straight line through water.” These experiments wfcte mace by 
Admiral de Chapinun, a distinguished naval officer, and <tupeT- 
intendant of the clock-yards of Sweden; they exhibit a chan, of 
research which ha-s led to^dte.valuable and remarkable discovery 
of a law of nature regarditlg water, which could not possibly 
have been attained by mathematical induction, or any reasoning 
a priori, and Avhich involves conclusions of the gteatest import¬ 
ance, not mcvelv us to the leit form for the constwiction of 
ships capable of moving with the greatest velocity thtough water, 
but even as respects the best form for piers of bridges in rivers 
subject t0inundation, or where the current is rapid. The work 
itself is translated from one of the few copies printed for the use 
of the author’s friends ; and the Lords of the British Admiralty 
have given their high sanction to the publication in an English 
dreas. 


Mr. Dyer’s work on the Privileges of the University of Cam¬ 
bridge, having much exceeded lift original intention, will not ap¬ 
pear till winter, and instead of one will occupy two large volumes 
Svo. Besides the Chronological Tables and Chanel’s of the 
University', and corrections of his History, as announced in his 
Proposals, tliese volumes will contain in English (some part of 
the work being in Latin) Memorials of the Rise and Progress of 
Printing at (’ambridge, with an account in succession of the 
jUrinlcrs,and theprincipalhoaks published by them; the connexion 
'M its present with its former state of literature, and an attempt 
^/brlng the literary biography of the University down to more 
lern times. 
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XLIX. IntMajmce and Mhctllaneous Articles, 


CGE ROUND T^flE WORLD. 

^ French merchant of Bourdeaux has equipped a vessel for 
^irOttnmavigation of the globe. It is described as a strong 
jwvif^salfin vessel of 200 tons burden,^alled the Bordelais, and 
will be commanded by officers of the French navy. The fol¬ 
lowing has been published in the Frejich journals as the projected 
track of this expedition. The Bordelais will double Horn, 
and will not auchor until she arrives off the coast of Chili s she 
will then pro^d .^California, >isit Nootka Sound and the ad¬ 
jacent shorei^lllH^^mg with the natives for peltry } tbft track 
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will b- contimied to Cook's rivet along the coast, and as far 
north as possible. From Nootka Sound the vessel will proceed 
to tU Sandwich Islands for pearls and sandal wood, &c. The 
circubnavi^ators will then proceed to China, and from thence 
rctinu ^ Bordeaux, 


FRENCH COL^ES. 

The French Government have sent'out an expedition to Sene¬ 
gal, with a view to rc-colonize that once flourishing settlement. 
The French frigate La Medusej which carried out the governor 
and settlers, was unfortunately wrecked, and about 150 indivi¬ 
duals perished in a most dreadful manner from hunger, thirst, 
drowning, insanity, and mutual assassination, on a raft on which 
they were abandoned for many days to the mercy of the waves. 
The following account is given in the French papers of the suc¬ 
cess of the survivors: 


Paris, Sept. 38. 

The latest intelligence from Senegal announces, that not only 
the boats of the French frigate Meduse had arrived'^t St. Louis, 
but that the governor and officers had even saved all their effects. 
Part of the ship-wrecked mariners had followed along the coast, 
and arrived without any accident, except M. Kuinmer the na¬ 
turalist, and one of the delegates of the Philanthropic Colonial 
Society. This traveller, having wandered away from his com- ' 
panions to discover fresh water, found an abundant and limpid 
spring; but while he was drinking, he was taken prisoner by a 
party of Traersas-Moors, to whom he called himself an officer 
of high rank, which made them conduct him to tlie French for^^ 
mounted on a fine horse. The governor rewarded them hand-., 
somely^ All the instruments of agriculture sent by the Colonial' 
Society were swallowed up in the This is a heavy 

and will retard all attempts at coltivmBR'or at least a year. 

The delegates who are in the village of Dacar have 
explored the peninsula of Cape Verd,;|^^e Miey hope 
thdr first cstaldishment. This peninstra^^not very fertile,'fiut 
it has nevertheless all the ^resources ne^^wy for forming 
lony: it has laud capable of being ploufp^»ed, salubrious wat^y ' 
a temperate climate, and good pasturage; it is separated ■ 
the rest of the states of Darnel, of which it forms part, by dci': 
files, where three or four hundred inhabitants of the peninsula 
lately arrested the progress of the whole army of Dsimef, fon 
thousand men strong This African prince seems disposed to 
cede a territory in which he exercises a most uncertain authoritv. 
The delegates of the Colonial Society expect to tjome to an un¬ 
derstanding with the inhabitants. One of th^tp^^;.Par5en, has 
drawn up a report on the subject, and trunsdimwil'to France. 

P4 ' Thr 
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The French have also formed a colonial establishment aKlo 
Janeiro^ but not with the official sanction of the Govemnent. 
This colony is formed of mal^and female emigrants who veve 
expatriated in coiise(]ueiK*e of the late political changee in France. 
It cotisists of 4(H) persons; they have obtained from the Portu¬ 
guese government three houRcs, with furnitiue, and some neg.^c^ 
as domestics; they receive daily rations of fish, flesh, fruits, and 
Madeira or Port wine. Every planter receives from the State a 
large portion of ground; but this liberality is of little value, from 
its being difficult to clear in coiKRe(|uence of the want of in¬ 
struments. ’ - 

KXPEnniON TO AFRICA. 

In our last number, p.l52, for ‘^Captain Campbell has ba¬ 
rometers (principally Mr. Arnold’s)*’ read has chronome¬ 
ters,'* &c. 

We ought to have noticed in the same article that Major 
Peddie and Captain Campbell, Instead of carrying out barometers 
as is usually done, fitted up with frames, for ascertaining the 
height of such mountains as thev mav meet with on their ex- 
cursion, took with them a number of plain graduated tubes, 
any of which they can fill when ifcciision requires vvitli mercury, 
and by this means obviate the inconvenience often iiviRing from 
getting barometers broken on like excursions. Captain Camp- 
i>ell took a dozen tubes, any one of which it requires but little 
dexterity to fill, and which when filled and inverted in an open 
vessel is readv for use.- 

m 

IMPROVRMKNT OF RAPE OIL. 


A'JSimple Mfithvd of rendering Rape Oil equal to Spermaceti 
. . Oil, for ike purposes of Illumination 

, To the Secretary of ijie Cork Institution. 

'^?®iw-Nothing struck ttMh^ore, on my arrival in Ireland, than 
use made of the patent lamp, whicli is in such common 
aniversal use in :^g1and and on the continent. Put my 
surprise in a grcEit eeasotl, oti finding spermaceti oil at 

^uch^r exorbitant prt^jp Ireland, lii London it is sold by re¬ 
tail In the dearest shops in Bond-street, at seven English shil- 
‘ lingd a gallon, and here, at twelve Irish shillings per gallon,—an 
^Uavagant price every one must allow, and fully sufficient to 
check the use of this lamp in a very groat degree. 

1 thought 1 should render the public a very great service, 
eould I, by some mode, render any of the cheap oils of our country 
effectu^ for the service of that lamp. Many persons in England 
told me, that our oils were of too gelatinous and viscous a nature 
to be drawn upmthe capillary tubes of the cotton wick, i the're- 
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fore perceived the first thing 1 had to effect was, to deprive them 
as much as possible of those two bad (|unlities. I entered into 
a variety of experiments, some ofjthem long and tedious, which 
I shah not take up your time by enumerating. 

1 began by washing the oil with spring water; which is effected 
by agitating the oil vi^ntly with a sixth part of the water. This 
separates the particles of the oil, and commixes those of the 
water intimately with them. After this operation, it looks like 
the yolks of eggs beat up.—In less tliaii forty-eight hours they 
separate completely, tlie oil swiiniuiug at top, the water with all 
feculent and extraneous particles subsiding at the bottom. 1 
improved very much on this, by substituting sea-water in tlje 
place of fresh water. I tried whether fre-^Ii water impregnated 
with salt, may not do as well as sea-water ; hut found the light 
not so bright, and of a reddish cast.—The oil which 1 have 
washed is rape oil, for which I am charged 4^. 4d, a gallon. 1 
have now made use of it constantly for two months ; it gives no 
bad smell, and when burning close to the spermaceti oil is not 
to be distinguished. 

A friend of mine has calculated the expense of a lamp against 
that of a pair of mould camllt^, and says the lamp is much 
cheaper. After this, is to he compared the elegance of the on«? 
against the vulgarity of the otlicr. 

Count Rumford estimated one patent lamp to give as much 
light as four wax-caudles, from the whiteness and brilliancy of 
its flame. 

Ky the process of washing, the oil does not lose onc-lmndredth 
part. The experiment can at all times be made in a glass 
canter. 1 purpose making it in a churn, with a cock at the 
Imttom, the water to conic up very near to the cock, by wlfich 
all the oil can he drawn off, afte^ it 1:^ dejiositcd its impuritiei* 

1 have the honour to be, sir, youfifery obedient servant, 
Traliolgan, Alarcli 1, 18t6. EdwarD Ro<k!^/. 

STHAM ENGINES IX rO10?iRrATX. ' 

By Messrs. I^eans* Report of work by steam-engir^.lrt 
Cornwall, it appears that the average work of 20 engiuea 
ported for August was 19,908,723 pomuls of water lifted 1^' 
foot high with each bushel of coals consumed. And that, 
the same month, Woolf’s engine at Wheal Abraham (with a loadl 
of 3 lib. 1 per square inch .in the cylinder) lifted 28,933,734 
pounds one foot high, and his other engine at the same mine 
(loaded 15*1 per square inch) 49,655,962 pounds one foot high 
with each bushel; and his engine at Wheal Vor (loaded 14*4 per 
square inch) lifted 40,098,970 pounds one foot high with each 
bushel of coals. 

T»K 
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The late E(U'ih(^uake in Scotland, 


THJS UATE BARTHQ0AKE IN SCi/TLAVD. 

Cou!, Supi. 9. 

Tlie earthquake was scarcely felt beyond lat. .58 deg. nor watt 
the concussion at all severe southward of the Tay: on thewesteru 
coast, it was distinctly felt at Gareloch; jiM severely at Apple- 
cros-s, and less severely to the soiithwar<0^rom tlie interior I 
have got no accounts that can be depended on. Two men, who 
were travelling eastward from Loch Carron, said to a friend 
of mine, that when they were crossing the bill which is nearly 
the summit level between Loch Carron and Contin, not far from 
a place called Cainoch, the shock threw them on their backs. 
If this be true, it proven that it came from tlie westward; as, if 
ic had come in the contrary direction, and met them, thev would 
have fallen forward. Though more damage was done at Inver¬ 
ness than elsewhere, there is no reason for supposing that tlie 
■eat of the eartliquake was under that town. If we suppose that 
the motion was communicated circularly from a centre, and that 
the centre was Im4ow Inverness, we find that Aberdeen, where 
the shock was pretty smart, and Perth, where it was very distinct, 
ai-e nearly at the same distance, viz. about SO or 90 miles, in a 
■traight line. Now, the shock was .scarcely felt at Cromartv, 
and was barely perceptible at Tarhat Ness,’which is about half 
that distance from the centre. I’hc reason why Inverness sus- 
twned so much damage is, that the town is'built mostly on 
gravel, and partly on mossy ground, the shifting of which might 
l^Bve ^ne more damage jehau actually Iia))pcned. Jn a monn- 
t^ous country, the communication of motion must be so much 
by the mountain masses, that it will pr(»I>a])ly remain 
sKvsys uncertain, from imdoriicath what spot the shocks of earth- 
proceed. That thq.late ittiock liad its origin under some 
Inverness-shire, th#e is no reason for doubting. 1 have 
fiMT^ed, that notwithstanding the very unusual quantity of rain 
fallen during th».seastm^ the rivers of the north are not 
8t idji swollen. In ortH^ry summers, I have known them reach 
|^;^j;apof their bank#, ui consequence of a fewdays rain: with a 
quantity of late, that effect has not been produced. Some 
•jWingSjtqt; Ihavc observed tobe unusualiyscanty; but myobser- 
vdtipu of springs has not been verygcncraL—From the extentover 
which the shock was felt, there is rea.son to suppose tliat the blow 
was deep seated. Hence, though we may expect other visitations 
pf this kind, we need not fear the eruption of the internal fire in 
our time. From what I have observed in volcanic countries, I 
have no doubt that earthquake.? are occasioned by the produc¬ 
tion of a vast quiptity of clastic vapour, the prodigious force of 
which suddenly^i^ its confinement. Steam is the most pro- 

* bable 
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bable agent; though other fluids may also act with sufficient 
energy. Whether there has been any connexion between the 
uncommon badness of the weather, and the subterraneous pbas- 
nomcnon which has caused so much speculation, the imperfect 
state of the science of meteorology prevents us from determining. 
We already know th||||||feere is' a connexion between the electri¬ 
cal state of the ear^ffid that of the atmosphere 5 but philoso¬ 
phers have not as yet thought the investigation of this subject 
worth their pains. The present theory of the atmospheric phae- 
iiomena does not appear to me satisfactory; and 1 doubt not 
we shall have new theories very soon. The field is open and 
wide, and wonderful discoveries may yet be expected. 


A hard body, supposed to be of the nature of a meteoric stone, 
fell, during a hard thunder-storm, into a window at Glastonbury 
about a month ago. 


LECl’URES. 

The following arrangements have been made for Lectures at 
the Surrey Institution during the ensuing season : 

1. On'Cliemistry, by John Murray, Esq, to commence ofl 
Tuesday, November 12th, at Seven o’clock in the Evening pre¬ 
cisely, and to be continued on each succeeding Tues<Jay. 

2. Ou Aerostation, by John Sadler, Enq. to be delivered on 
Friday Evenings, November 15th and 22d, at the same hour. 

3. On the Principles and Practical Application of Perspective 

hy John George Wood, Esq. to commence on Friday the .2dw 
of November, and to be continued on each succeeding Fridl^ 
at the same hour. ' ^ 

4. On Astronomy, by John^illurgton, Esq, Civil Eng^ltec^ 
to commence in January 1817. 

6 . On Music, by W. Crotch, Mus, D. Professor of Mumein^ 
the University of Oxford, to commence in February 1817. 


Mr. Cooper will commence his Lectuireir on Chemistry id 
Laboratory, 76, Drury-Lane, on Tuesday the 22d of 
at Eight o’clock in the Evening precisely. /*' ^ 

Further Particulars may be had 011 application as ab< 6 ^. 
Those gentlemen who wish to attend the Course are requested IO' 
make known their intentions previous to the I5th of October. 


Dr. Spurzheim continues to give lectures at Edinburgh to a 
very large medical class of . profesbop and oth(^ 8 ^ on the ana¬ 
tomy of the brain, -f. ' i . 

Mr. 

i» 
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Mr. Guthrie, Deputy-inspector of Hospitals, will commence a 
Course of Lectures on the Principics and Practice of Medical 
and Operative Surgery, on the first Wednesday in October, at 
nine o’clock in the niorning, at his house. No, 2, Berkcley- 
street, Berkcley-square.—To be contin|fg^ Mondays, Wednes¬ 
days and Fridays. 

Two Courses will be delivered during vuc !«c;ison. 

The Operations in Surgery referred to in the Lectures will be 
shown at tJ»e York Hospital, Chelsea, on the Friday mornings, 
and the treatment illustrated by such eases os may be in the 
Hospital. 

Terms of attendance five guineas, which renders the pupil per¬ 
petual. 

Medical Officers of the Navy and Army will be admitted to these 
Lectures gratis, on oljtaining a recommendation to that efieet 
from the heads of tlieir respective dcpartmeitts. * 

I.IST OF PATENTS FOR NEW INVENTIONS. 

To John Hawkins Barlow, of Leicester Place, Leicester Square, 
goldsmith and jeweller, (or certain improvements on tea-urns, tea¬ 
pots, tea-hoards, or tea-trays.—27th June ISUi.—d months. 

To Joiin Barlow, of the t<avn of Sheffield, founder, for anew 
cooking apparatus.—2d July.—2 months. 

To John Towers, of Little Warner Street, Cold Bath Fields, 
chemist, for a tincture for thccire and relief of coughs, asthmas, 
and diseases, which he iiilends to denominate “ Towers’s New 
London Tinctaire,*’—11th July.—2-mouths. 

‘To Henry Warhurton, of Lower Cadogan Place, Chelsea, in 
consequence of a comnnmicatiuiu^ made to him by a certain fo- 
residing abroad, fo,rain6nmd of distilling certain animal, 
^^^fi^etahlc, and mineral substances, and of maiHifacturing certain 

the pr^ncts thereof.—27t!i July.—4 months. 

To Robert Salmon, p^Woolnirn, in tlic county of Bedford, for 
further improvement^ ijrt the construction of machines for making 
lu^y, which machincs%> improved he denominates Salmon’s new 
pftteiit.s^lf-adjusting and manageable hay machines.—27th July, 
months. 

fto J6hn Hague, of Great Peare-street, Spitalfields, London, 

certain improvements in the method of expelling the molasses 
Or.svru|) from sugars,—27th July.—6 months. 

To William Henry, of Manchester, for certain improvements 
ki the manufacturing of sulphate of magnesia, commonly called 
jBf^om salts.—August.—2 months. 


To John Sheffield, for bis brass and copper plating, 
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c?;' platm^ iron or steel with brass or copper, botli plain and 
r>ruainciita), and working the same into plates, bars, ami other 
articles.—Jld August.—G months. 

To Joiiii Chalklcn, of Tower-street, Seven Dials, for certain 
i!n|)Tovemonts in or on the valve-water closets, and on the frames 
or stools thereof.—&y^ngU3t,—2 months. 

To Jolin Welch, o|Ke borougli of Preston, for \na improvement 
in the manner of mwing rollers used in sjiinning of wool, cot¬ 
ton, silk, flax, tow, or any other fibious substances.—August. 
—2 riiontlis. 

To John Da\Tnaii, of Tiverton, Devon, for a inelhotl of co¬ 
vering or coating iron, steel, or any other metals or mixture of 
metals, with tin, lead, cop))er, brass, or other metals cr mixture 
of metals.—od August.—() months. 


Meteorological Ohsenmtions kepi at JVallhamslow from 
August 15 to September 15, 1816. 
fBetween (he Heurs of Seven and iNinc A.M.J 


Itoiir. Tlicrni. Baroni. Wintl. 
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55 
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58 

30-10 
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30-15 


S.—Sunshine; showers; bright star-light. 
Showery; snn and showers; cloudy and 
windy.—Moon, last quarter. 

NW,—Oray morning; wind; some sun; 
showers; groat shower 3 P.M.; dark 
and cioudy. , 

NW.—Clear and clouds; and wind; spii 
and clouds; slight showers after 4P.M.; 
clear star-light. 

NW.—Sun and clouds; cloudy. 

NW.—Slight rdhi; tine day; clear. «tar- 
light, 

NW,—Cloudy; sunny day; clear star-]ight« 

NW.—Slight vai^^n arid clouds; stJUf^ 

NW.—Clear and clouds; some sun; sligni 
showers; dark and ruin. Newjn6ph# f 
W.—Gray morning; black clouds \,nmb!U$ 
NW.; sun; showers; dark night. 

N.—Gray; hazy early; sun and clouc^; 
stor-lighvi' 

N.—Sun; fine day; star-light. 

N.—Gray cinosiratus^ and ejearj wihe^ 
and cirrocumulujt; 

N.^Sun; fine day; stSwMt. 
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Hour. Tlientt. Btrom. Wind. 

August 

29 59 30:25 N.—Foggy; sun and wind; fine day; daik 

night. Moon first quarter. 

30 53 30*04 NW.—Clear and clouds; gray day; wind; 

dark night. ^ 

31 54 29‘20 SE-NW-S-N.—near noon; sun 

and clouds; showers afterwards; wind 
variable all day; rainy and very windy. 

Septemler 

1 49 29*49 N\V.—Showers and wind; very showery; 

great hail and wind; stonny; showers 
and wind. 

2 42 29*60 NW.—Clear; clouds and w'ind; sun and 

wind; cirrostratus N\V.; star- light; 
cold evening. 

3 49 29*80 SE.'—Sun; clear; hazy; s<4me stratus-, 

clouds and wind; great shovver 4-] P.M.; 
fiun and hazy; cloudy and sun; showers 
again, 

4 49 29*45 SE.—Faint gleams of sun; great shower; 

stormy; clear a^id clouds. 

5 55 29 60 NW.—Sun; clouds and wind; dear moon 

and star*light. 

G 45 29*90 N\V"SE.—Foggy; sun and hazy; rain after 

5 P.M. Full moon.^ 

7 55 29*90 S.-^loudy; fine hot sunny day; clear; 

clouds and moon. 

8 56 29*90 NW.—Clear and clouds; sun; windy; fine 

Z'' day; moon and star-light. 

^ 9 $5 29^4 'S.—Rain; lainy day; or wane- 

doiid; rainy; stormy night. 

*10 57 29*50 S.—Wind and sun; sun; clouds and wind; 

9 P.M. double moon; clear moon and 
■ j . * atar-light. 

11 *50 29*90 S.^Sunand hazy; cloudy; sunshine; clear 
'v star-light and moon-light. 

'12 • 52 30*00 NW.—Sun; clouds; ^ne day; moon and 

star-light. 

“13 55 30*21 SE,—Sun and hazy; cloudy; slight rain. 

14 62 30*10 SE,—Clouds and sun; fine hot day; clear 

star-light. Moon last quarter. 

15 59 30*10 SE*<—Hot sun; fine hot day; star-light. 
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MKTTIOROLOGICAI. JOURNAL KEPT AT DOSTON, 

LINCOLNSHIRE. 

[Tli« f line of obser?ation, unic&s oihorwise statcil, is at 1 P.M.] 
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Mfil'EOROLOGICAIi TABLE^ 

By Mb. Cary, of the Strabo 


For Siptemher 1816* 
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N* B* The Barometer** height ii taken at one o’clock. 
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L. Ntnv Outlines of Chemical Philosophy, By Ez.Waikerj Esq, 

of Lynuy Norfolk, 

[Contiuucd from vol. xlvii. p, 97.] 

M . Dk Luc has favoured the philosophical world with a new 
instvumpnt, which he calls TJie Electric Column. The effects of 
this instrument are very wonderful; for, if we look upon it merely 
as a philosophical tpy, it excites our astonishment nearly as much 
as either magnetista, electricity, or galvanism did, when they 
were first discovered: but when tHc electric column is used as 
a philosophical insti'iiment, it may tend to enlarge the bounds of 
chemical philosophy; forith.'is happened, and not unfrequently, 
that improvements in science were at a stand, until some new 
iinproycinefit was made in the arts. 

When Wfitoft^stigate the properties of pWical elements, 
w'hich prodrice such an infinite variety of pli^cal effects, we 
shmikl he very circumspect iii our operations, and not content 
ourselves with asitigle experiment, whieli may seem to support 
favourite hypotfiesis, but vary our experiments 5 and if % great 
number of iljem, made with appropriate instruments, prove the 
truth of the same hyp(tthe':is, tliat hypothesis may be deemed a 
theor\\ and used as sueli in all our future investigations. 

The only means wr have of investigating physical causes, is 
by experiment and observation ; for ph^ical certainty doc? not 
admit of niatliemutical dcmoitstration; jt is entirely obtaip^ by 
our senses. We sec llie sun, ;uid feci lua effects,—-we vie’tsr-the 
moon and all her various changes; but the existence of tho.se 
objects caimot be mathematically demonstrated: allthcknoi^' 
ledge we have of their existence is wholly derived from oi|r 
Hence alLour expei imental knowledge^comes under dcun- 
miuatiou of physical tertainiy, 

. In xuicending from effects to causes we must 
upon wliatevcr hypothesis we proceed,^ii| um me first csk 
does not admit an explanation from mi^mkical prinqi^ 

Now i^ ^rst causes pr elements, by. ipuch the 
notfiei^ in uaturu are produced, are three; that ^ to 
yity, luagnetism, and electricity:—gravity is a (iipple ek 
Nt HN ji^ther are epn^ppun^ Pach of a xnagne^ 
confine a el^eut, ,J(t ‘^roogeneo^ 

repel, and l^lerqg^p^Hf;p<?lcs attr 4 M:t ejujhftjtljcr. And thp 
law' ol>tair» in electricity; for, what havejbeen called 
and it^ttve electiricity af» tWp dis^nct etementt 
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elements of the same kind repel, and contrary elements attract 
each other. 

In a former paper I described some improvements that 1 had 
made in electrometers, and in the modes of insulation. As these 
improved instruments are liighiy necessary in conducting the 
following experiments, 1 shall give an account of them here, to 
save the reader the trouble of turning to my former paper. 

The electrometer which 1 make use of consists of an eight* 
ounce phial with a stopple of sealing-wax htted into its mouth; 
through this stopple a piece of thin music lyire passes, and ex¬ 
tends down the axis of the glass about 2\ or 3 inches; the top 
of the w'ire standing 3 or 4 inches al>ove the top of the phial. 
The lower end of the wire is turned into a small ring, from 
which two sli])s of Dutch metal arc suspended; these are about 
d-4ths of an inch in length and 1-lOth in breadth. The wire 
is fixed into the stopple; but the stopple made fast 

Into the inoutlt#f the phial, but left so as ^fSHpout occa¬ 
sionally. ‘ 

My insulating stands are made thus:—A piece of thermometer 
tube five inches long is fixed to the bottom of a .wine-glass (the 
top being broken off) with black sealing-wax, and a piece of a 
stick of the same kind of wax, about an inch and an half in 
length, is fixed upon the top of the tube. The top of the wax 
being made soff, is formed into a proper curve for glass tubes to 
rest upon. This form is very convenient for making experi¬ 
ments with electric columns ; but a circular piece of glass, hav¬ 
ing its upper surface gilt with gold-leaf, fixed upon the top of 
the wax, is more convenient for many other experiments*. 


Description of a Silver-leaf Electrometer, 

The object of this inttruinent is to investigate some properties 
of M. De Luc’s electric column. The electric machine collect'^ 
two elements by friction; the Galvanic apparatus produces the 
same elements by a chemical process; but the electric co- 
by ^me unkntMim process, produces these elements with- 
ddt ^itfier friction or cdiemical action. 

In'fi^. I, ah represents part of a thermometer tube fixed Into 
the base of the instrument at a. be a cylinder of black sedding- 
Wax/rkther thicker than the tube; and cd a strip of thin crown 
glasS]^ kbout an inch and a quarter in length and a quarter of an 
tneh m breadth. To the lower end of this glass, a slip of eilver- 
teaft ^p gum-water; rq is another slip of silver- 

See Phil. Mag. vol. xlvi. p. $10, for « further account of these ihso* 
Infipejitands. 

f ^ere is iigklc manufactured in imitation of Mlver-jNmf, which 
aQslvers Joach hi^MBor this porpuae thao that vdiich iagenuiae. 

• leaf 
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leaf of dimensions equal 
to the former^ suspended 
from the lower end of the 
wire wr, ecy% is a piece 
of thick music wire, one 
end of which is fixed into 
a peg of hard wood in¬ 
serted into the base of 
tlie iiistnmicnt at x; but 
the rest of the wire is de¬ 
tached, and vibrates freely 
w’ith the least force im¬ 
pressed upon it. The 
glass cylinder, standing in 
a gfoove turned out of 
the foot instru¬ 

ment, pr4ml^%c pen¬ 
dulums and rq from 
being disturbed by cur¬ 
rents of air. 

The thermometer tube 
ah and one end of the 
wire xy are fixed into 
the base on the outside of 
the glass cylinder: the 
other end of the wire y% 
and pendulums are sus¬ 
pended within it. 

To the lower ends of 
the pendulums p and q 
two pieces of thin wire 
are attached, of the forms - 
represented in fig. 2. 

Exp, 1. An electric column being Imd upon two insulating 
stands in an horizontal position, an el^rometer placed in con¬ 
tact with the zinc end of it exhibited only a few degrees of elec^r 
tricity, nor was any greater effect produced on the electrometer 
when it was applied to the copper end. Hence it appears that 
the column contains very little electricity in an insulated state* 

Exp* 2. The electrometer remEUpingih contact with the cop¬ 
per end of the column, as soon as a communication was 
between the zinc end and the earth by meankpf a pi^ce of wiie, 
one end of which stood upon the table, witlk its other &ad tn 
contact with the end of the column, the leaves of tite electro¬ 
meter diverged to an angle of thirty degree^ ^ft is. eleetroine- 
ter being set aside, and another equally serpPPpacOd hi 

0^2 ‘ - taej 
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tact with the zinc end of the column, it diverged to the same 
angle, the wire of communication having been removed to the 
other end. lienee it appears that the elements of electricity 
came ^h%r from the earth or the tabic, through the wire which 
formed k coiiimuuicatiou between the table and the column, and 
that the two elements ore of equdPtneehanical forces, for the two 
electrometers were found to be in contrary electrical states* 
That element which was received from the copper end of the 
column was thermogen (positive electricity), the other electro¬ 
meter received the contrary element from thc.zinc end*. 

Bxp. 3. Having placed a silver-leaf electrometer in contact 
with the topper end of an insulated electric column, antracom- 
mum^ation being made between the tabic and the zinc end, the 
pendulums vibrated 140 times in a minute. Tliese vibrations 
were performed thus*. As soon as the pe ndi jh|#|jjyY became 
* chai^^ed by the column, through the wire f(||li|H||scted and 
charged the petidulum dp. The two peno^^^lPlng now 
charged with the same element repelled cac^^^ror; rq di¬ 
verged to the right, dp to the left, and discharged its contents 
into the wire at », which conveyed it to the earth. The pen- 
dufum.djD being now reduced to its natural state, Was again 
attracted, charged, and repelled by the pendulum rqx thus the 
vibrations of the two pendulums were continued. But as soon 
as the wire of communication was removed from the zinc end 
of the column, the pendulum ceased to vibrate: hence we may 
conclude that the clement which put the pendulums in motion 
ascended up the wire at the zinc end, and passed through the 
column to the copper end. 

The electrometer being placed at the zinc end of th«( column, 
and the w8^ of communication against the copper end,' the pen¬ 
dulums performed the^^me number of vibrations in a given 
time as l^fore, but they ceased to vibrate as soon as the commu¬ 
nication w'as cut off between the copper end and the table* Tlie 
pCt^Qkims were put in motion at the copper end by thermegen, 
th^element of Heat; but at the zinc end, photogen, the element 
.of jfgilt, produced an equal effect. 

4. Two silver-leaf clectrometete, whose pendulunw were 
of lengths, being placed in contact with an insulated elec¬ 
tric Ito'tmnn, one at each end, began t^ vibrate at the same time, 
l^d 4ike pe^ulums at the zinc end performed the same^ntitnber 
i^^ratious in a given time, as those at the copper and'. 

* Mr.Singer observes, in his Elements of Electricity, that" thcelectro- 
connected witli the jsllac extremity of the column vrUl be pbsHfvCf 
'thateddneeted «vif,h the silver extremity will be negative.” 

^•^iDger led into Shis error by using Mr. Benaet’s elea* 

a cw icte f, wbki^SMary imperfect instrument* 
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Now as these electrometers were put in motion by two dif¬ 
ferent elements^ which afterwards desceu^^ to the earth at each 
end of the column, and as 1 have four fenduUims which have 
thus been kept in motion for more than a month; the question 
which remains to be solved is. Does the column generate these 
two elements as fast as they )a|ue from its ends and descend to 
the earth, through the electrometers ? or, are they derived from 
some other source ? 

From the third experiment it appears that the pendulums of 
an electrometer, placed in contact with one end of a column, do 
not vibrate until a communication be made between the other 
end and the earth; and hence we may infer, that the element 
which keeps one of the electrometers in motion, ascends throi^b 
the other at the other end of the column, and thus a double 
current elements is passing through each of the electro-** 

This not, however, a mere conjecture^ for when 

the pcndSpip^z is placed without the sphere of attraction of 
the pendulum rq^ let the end p of the penuulurn dp he moved 
by means of a glass rod, till rq attracts, charges, and repels it. 
When p strikes the wire at z, it discharges the element which 
it received froiii q^ and receives the contrary element from ‘the 
wire. Ttic pendulums being now in a contrary state, attract 
each other, and the vibrations are continued; but let the pen¬ 
dulum d z be touched with a piece of wire, to deprive it of the 
element which it received from the wire at z, and the pendu¬ 
lums will instantly cease to vibrate. 

Exp, 5. An electrometer, containing two pendulums which 
are each about three inches in length, made as represented in 
fig. 2, was placed in contact with the zinc (negative) extremity 
of a series of columns; and as soon as another electrometer with 
pendulums, each about one inch in length, was placed at the 
otlter extremity, the four peudnUuns began to vibrate. The 
long pendulums vibrated 140 times in a minute, and struck the 
wire at z with so much force as to produce a hue musical tone, 
which was loud enough to be heard at the distance pf ^ feet. 
And these pendulums vibrated an equal number of time$ in a 
minute^ and produced the same strength of tone, when they 
vv«re removed to the copper extremity of the aeries: die shprt 
peudtilums being reniavea to the other extremity vibratedjtf 
fore, aim^t 300 times'^iu a minute. , ' , 

Lyan, «ept. 13,1616. Ezbkiel 

[To be continued.] v - - ■ 
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Ll» Leii^r io ike Right Honourable ike Countess Cos for dy 

on the SimiUtude^ and Differencey in the original Formation 
of the Island of St, Helena^ and ike Basaltic Districts in the 
County of Antrim ; wkh the Similitudes and Differences of 
the posterior Operations of t^ture performed upon each. 
By W. Richardson, D,D,^ii^ 

A^hen your ladyship persuaded me again to take up my geo¬ 
logical pen; and, as an inducement, permitted me to address my 
speculations to yourself, I intended to have limited them to the 
facts exhibited in our own countr}', part of which I had the 
honour of showing to your ladyship. 

1 then intended to proceed to the application of these facts, 
and others within the reach of vour own observation, to the 
theories maintained by the Neptunian phiIos$)^lj|^ to which 
ttKiir ladyship had recalled my attention, thro^ij|pji|^^ent pub- 
iicatfon of some celebrity. /'V - '■ 

I find, however, that I cannot stop, but must avail myself of 
your permission to carry your ladyship to more distant regions; 
—drawing general conclusions both from the magnificent scenes 
1 led you through, and from the corresponding features of a re-^ 
mote island, exhibited on a stilt grander scale. 

The similarities of these countries so distant from each other, 
and the facts establishing them, shall form the subject of the 
present letter: while the greater part of the next shall be limited 
to the conclusions fairly drawn from them. But when rigid de¬ 
monstration can no longer be obtained, 1 hope your ladyship will 
excuse me for indulging my iiiiagination, and wandering into the 
regions of probability, and even of conjecture. 

1 am, with much respect. 

Your ladyship's most obedient humble servant, 
Cionfccie, Moy, May 31, Ittia. W. RjCHAEDSON, D.D, 

St, Helena, 

It is now some years since my ingenious and philosophic friend 
Dr. Macdonnel sent me a small volume he had lately received 
from London, which bore strongly on a subject that had been 
the tq)ic of frequent discussions between us, and had given oc¬ 
casion to some pleasant excursions which we made together, 
with a view to examine with the greatest care and accuracy 
the scenes where the objects connected w'ith it were displayed 
in the greatest abundance and to the best advantage. 

The little book was entitled A Description of the Island of 
St. lielena,*' written by a gentleman who spent some 

weeks on thal«ious litde spot on his return from India; and 

Coibmunicatcd by the Author. 

...’t 
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liad examined the materials of which the island was formed, and 
the manner in which they were arranged, with much accuracy. 

My author does not claim to be a scientific naturalist, but he 
is obviously a very acute observer; and though he seems to have 
adopted, unthout examination, the volcanic theory of the origin 
of basaltes, which was in fashto when he left Europe, he pos¬ 
sesses a degree of fairness andlmpaitiality which 1 have seldom 
met with in naturalists attached to a particular opinion or 
theory. My friend was induced to send me this pleasant little 
volume, because the picture it gave of St. Helena bore so striking 
a resemblance to the fcatuics of the basaltic area in the north of 
Ireland, that had so inucli occupied the attention of each of us, 
and to which my own observations on the natural history of my 
country had been nearly limited. 

It was not only the siinilitudos in the original arrangement of 
each of tbiii||di|^icts, which were numerous and obvious, but 
also the iBHpps, that strongly arrested my attention; the 
former atRlfWg demonstration of the exact similarity ori¬ 
ginal formation, while the latter proved irresistibly that the 
posterior operations of nature, which have taken place in St. He¬ 
lena and in our part of Ireland, though in some instancies the 
same, are very different in others. 

Hence a new field is opened, and new materials afforded for 
geological discussion, particularlv interesting to me, as the facts 
which I observed in my own country, that led me to sustain po¬ 
sitions sometimes deemed paradoxical, are not only exhibited in 
equal abundance in St. Helena, but also so diversified as to af¬ 
ford new arguments and further demonstration of the truth of 
those positions. 

That island has now acquired a new interest—the eyes of the 
W'orld are directed towards it and its new inhabitant. The Latin 
poet seems to allude to this sequestered spot, as now colopized, 
which he describes, 

Ut mill is rupein, scopulo&que frequciites 
Exulibus iDajriiis- 

While the English nation is making such exertions to secure 
the comfort of this great exile—let us find amusing employrpent 
for him ; let us direct his attention to the natural history of his 
new country, and we shall probably protect him from the misery 
into which the exited Ovid fell; and from disgracing himself by 
unmanly complaints, as that poet did, on the harshness of a cli¬ 
mate nearly as mild as that of St. Helena itself. 

1 too have prepared a source of entertainment for him, as my 
pupil Colonel Wilkes, the late governor, after showing the great 
auiccdss with which he raised Fioriii grass at Madras, »ncQ his 

Q4 appoinljaent 
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appointment to the government of this iahmd, not fruitful in pro- 
viuom either for man or his domestic animals, has taught its in- 
hsmtants how to supply the wants of the latter most abundantly, 
by the introduction of this valuujde grass, of which he has lately 
sent home, to be transmitted to me, some magnificettt specimens 
Raised by himself in this new 

*^0 emperor Diocletian, a m^ply conqueror also, after wield* 
ii^ his sceptre a long time (uer^'iiearly the same territory with 
the emperor Bonaparte, found oontent and amusement in the 
cniture of his cabbages. 

Let then his successor take cordially to the culture of the ve¬ 
getable he finds just cstuhlished in St. Helena, and he will pass 
remainder of his time smoothly, showing the world, quite 
contrary to their expcctatious,' that he will end his days in 
peacefttl amusement, and that 


** Fiiieai aniniiv’ re's htimnnas 
■ Non n<ii> suxn dahunt non tclu.'^ 

I shall now return to the natural history of this curious Httk 
island, and shall endeavour to trace the exact similitude in ori¬ 
ginal construction between oUr own basaltic district and this 
remote spot. 

The first and most striking point of resemblance seems to be 
in the accurate stratification of both countries, and tjie sameness 
of the arrangement of the same materials in each. 

Oar author, in his preface, tells us of the horizontal beds of 
bavaltes/' and In his 52d page, ‘^stratihed appearances of the 
declivities of the hills, consisting of layers which rise one above 
another.** 

All the matters of which Ihc island is composed are placed 
in beds, various in their depth, colour, and texture.** 

** On the steeper declivities, the projecting ends of the strata 
resemble flights of steps rising above oiie another.*’ ^ 

Could I have given a more accurate description of the arrange¬ 
ment of the strata, so beautifully displayed, in both the })erpcn- 
dicular and steep precipices lining so much of our northern 
coast ? 

Our author talks of the terraced form of St. Helena.—Ter¬ 
races are common with us.—The island of Rathlin is a mass of 
terraces; this form arises from original stratified construetton, 
and posterior removals. 

The leading, and 1 believe the sole matenal in each, is ba- 
saltes; a fossil upon which Nature seems to^ave impressed a 
peculiar character, wherever she has been pleased (as ofteit) to 
form a distinct area of this curious stone. 

Our author tells us: ^^the rock which forms the principal 

strata 
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strata of the island appears evidently to be bassltes; it is dways 
regularly fissured, and running in distinct layers; these lows 
have always somewhat of a columnar appearance." 

“ The front of the columns is sometimes flat, but more ge*- 
nerally prominent and angular*" 

^gain, ‘‘We sometimes findttR^ies of colunins of equal height, 
resembling a piece of artifichitraidrk.^' 

Arc not these series the beautiful gioups so abundant with us, 
to which the country-people give the name of organs ? 

There is not any circumstance in our Antrim facades which 
has struck me more than the general tendency of tlie basaltes to 
assume a columnar form, though often very imperfect; and this 
not from decay, but from failure in the original effort to obtain 
greater regularity. 

The same effort of Nature is observable at St. Helena:—-In 
the most ir tjjggla r masses we can always observe a tendency to¬ 
wards this <^A|bnar form." 

The next material I shall mention common to St. Helena and 
Antrim, and disposed exactly in the sanje manner in eadi, is 
ocHRB; this bright red substance Mr. St. Fond sustains to be 
basalt which has undergone some chemical process of Nature 
wi^ which we are not acquuiate<l. In this opinion 1 have ac¬ 
quiesced : hut my autiior calls it clay, and it seems equally abun¬ 
dant and similarly arranged in both countries. 

Numerous layers of clay; timt of a bright red is the most 
common, often seen in laycj-s of only a few inches thick ; these 
red veins traverse the whole island." 

This red matter, with my author clmj^ with me rocjt, is dis¬ 
posed everywhere as with us: “ In the heart of the rock we fir.d 
nodules of clay, and among the clay noilules of yock.^’ 

There is not any circumstance on our whole coast^' that al¬ 
ways struck me more forcMy, than tlie iransiimns of our -strata 
into each other in a vertical direction; for though there be a 
great difference between the a>mponcnt rocks, both in material 
tmd in the principle of internal construction, yet they invariably 
pass inUi each other n^rly per sallum, and we never find the 
solidity or continuity of the so diflferent materials interrupted. 
Such, too, seems to be the style of the junctions of the strata at 
St. Helena—“The rock in some places terminates, above and 
below, in indurated blue or black clay, continuous with it; but 
passing so insensibly into it, that we cannot discern at what pdnt 
the-aton% ends or the clay begins." , 

I discovered a very curious fact, sometimes, though rareiy^Qc- 
currii^ with us, in a few distinct strata; that is, cavitiesir^ome 
now, the rest probably onct>, filled with pure fresh waters 
quony or stratum^ open at Baliylagan^ the at 

• ' . and 
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and the 11 th stMtum counting from the water at Beiigore pro« 
n|IBntory:'^n the debris from this stratum, both at Portmoon, 
and near the causeway, on its west side, 1 find such cavities; but 
at the causeway itself, or its more contiguous strata, 1 never found 
either water or internal St. Helena this singular fact 

also occurs, but seems still ‘—** ^ quarry, the stone 

when broken is found to hM|H|eny large internal cavities, 
which contain a pure and wholmme water, shut up in the body 
of the rock.” 

The most striking feature of resemblance between the basaltic 
districts of St. Helena and Antrim, is to be found in the whyn 
dykes, so common to each;—these mighty walls, which seem 
p^uliar to basaltic countries, though they are often found to 
extend and diverge into districts formed of diBerent materials, 
»e&m to have excited little notice until very modern times: even 
Dtw Hamilton, in his celebrated Letters, which gav^he lirst philo¬ 
sophical account of our curious coast, very slight^lShiotices those 
contiguous to Ballycastle; letting all the others issuing from the 
precipices on the east and west of the Giant’s Causeway, and 
burying themselves in the sea, entirely escape him, though more 
magnificent and, more decidedly marked than those he men¬ 
tions; nor did he examine in those he notices their singular in¬ 
ternal construction, the consummate regularity of their masonry, 
not less wonderful than their external wall-like forms. 

1 have always considered our whyn dykes as more curious 
than our prismatic and columnar groups, whicl) seem hitherto 
to have absorbed most of the attention given to our wonderful 
coast;—regular internal arrangement is not peculiar to basnJtcs, 
nor are the vertical prisms tind pillars forming our magniiicent 
colonnades more wondcrhil than the equally regulrr bori^oatal 
prisms of which our whyn dykes are constructed. 

For an account of the whyn dvRes on our Antrim coast, 1 
must refer to the Transactions of the Royal Irish Academy for 
the year 1802. These dykes, when I gave in my Memoir on 
that subject, I thought sufficiently grand; but how insignificant 
do they now appear, when compared with the St. Helena dykes, 
or with those more recently discovered on the rocky mountains, 
the range that divides the vast American continent, the divorlia 
aquarum whence the waters arc poured from their elevated 
soutes*'in opposite directions to the Atlantic and Pacific oceans, 
at a distance of some thousand miles I 

Of the grandeur of the latter dykes we have sufficient evidence, 
but fvant particulars; the St. Helena dykes are well described 
by our author; he calls them ** huge vertical strata of broken 
am fissured rock, which traverse the whole, from the base to the 
flumvut.’* 


I must 
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I must here observe, that wherever our autlior uses the word 
fissuredy he means the divisions into pillars or prisms; 
is, the basaltic arrangement, common' both to dykes and 
fa 9 ades.—He proceeds: Resting on the summit of these hills, 

Hve see huge detached masses air 9 ck, which rise several hundred 
feet above them:” again, *‘.Qw^erves here, besides the hori¬ 
zontal and parallel strata, are all penetrated by huge 

perpendicular strata of loose attd' fissured rock.” 

With respect to the perpendicular strata—^ihoy are often of 
great breadth, and all regularly fissured; the fragments quite 
‘separate and distinct; but as uniformly fashioned, and evenly 
jitaced, as the stones of a building/’ 

“ Several of these vertical strata rose considerably above the 
plane of the hills which they penetrated, and presented the ap¬ 
pearance of huge walls of stone, surmounting their summits, mid 
descending along their declivities to the base/’ 

There appllhs to be an exact similarity between the prismatic 

stones of which the St. Helena and Antrim dvkes are formed. 

_ • 

The fragments which compose them are of all sizes, some 
of them being six or eight feet long, others only a few indies, 
but so regular and smooth, that they seem well adapted to the 
purposes of masonry, without the aid of the chisel or liainmer.^* 

I have stated the pillars of our Antrim colonnades to be formed 
by the accumulation (in a vertical direction) of prisms, exactly 
similar; but that these have no internal principle of construc¬ 
tion, the great joint breaking irregularly, and with a conchoidal 
fracture—while the great prisms of which our dykes are formed, 
and laid as it were by a mason, in a horizontal position, have 
a subordinate principle of construction, breaking, not like the 
other.3, with a conchoidal fracture, but into smaller prisms, al¬ 
ready formed) with their sides brown and polished; and I'call, 
for distinction, these two descriptions, component and consti¬ 
tuent prisms, a style of construction peculiar to whyn dykes, and 
which extends also to those in St. Helena, as appears clearly from 
the foregoing passage. ■* 

Our author tells us ^^^of masses of irregular rock cemented to¬ 
gether with a ponderous lava.” Nothing commoner with us than 
masses of sound basaltes, cemented together by a sort of solid 
basaltic mortar, the fracture of the former, blue; of the latter 
gray, and granular; such is the mass of rock upon which Dun- 
luce castle stands. 

It cannot be* deemed extraordinary that districts formed by 
Nature of the same materials, should have these materkda simi¬ 
larly arranged in each; but where we find differences^ Htt are 
led to inquire whether they arise from a diversity in the original 
formation^f or are the result of posterior oppations; wd if 
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we susfie&t tkififttter, by diligent attention we may perhaps be 
•1^ to traee the effect to the cause, and so be able to establish 
the existence of these posterior operations, and their manner of 
acting,. , * 

striking difference ^l|i||||ft^o present appearance of 
Helena and the basaltic seems to consist in 

the superior magnificence <4||^^HlHyk€s of the former, and 
their exhibition of their real fmimPsMs, by their immense ele¬ 
vation above the surface in th^^dfibr shppe—while our dykes, 
as accurate walls as the otlier, and also of prodigious height, 
rarely emerge from the stratified materials they cut through, so 
as to: show their real form of wall to a careless observer; yet in 
mmup- few instances they do exhibit themselves as actual walls, 
sdmve the surface, aud pointing in the direction of the 
remains of the wall, unequivocally displayed in the con- 
li^ops fa 9 ade, as at Port Cooau and Portnabaw. ^ 

<^l}Oither material difference occurs between m Helena and 


Antrim.—I have sustained that the latter has never been the 
tea| ;of volcanic fires, nor cxlubits any marks of Iiaviug been 
act^ upon by that powerful element;—while the marks of 
dreadM combustion arc unequivocal over the whoi^ island of 
St. Helena. Our author tells us; 

^'The structure of St. Helena seems to demonstrate that it 
u the work of subterraneous fire.^ 

The ancient seat of volc'anlc fires, and subterraneous explo- 
•ion/' ^ 

How have these hres operated ? Not by that iustniment we 
call a volcano, wimse mode of acting is quite familisr to as, ever 
since Sir W. Hamilton has been so particular in his account of 
our two great European volcanoes :—the combustion of St. He> 
kna has been general ^hre has acted violently upon its whole 
fturf^, but its iuteiisity seems gradually to abate as ascend 
.from tile water edge to the highest point of the island;' nl a low 
level the matters arc so scorched and sc*brified, as not to admit 
degradation and decomposition into vegetable mould ;vheiice 
the lower parts of the island , arc black ^and tornhed, iiakod and 
barren, incapab^ of sustaining plants ; but as wc ascend, vege- 
tableB^hogin to appear; and where the elevation is great, the 
v«rdu^ becomes spendid. 

told —** the exterior parts ef the island, all nutud 
border on the sea, present the appearance of a burnt 
as4i.^>i^>«cd shell, black, rugged, aud mouldering, without the 
of*vegetation.’’ 

the iiueripr ridges of hills, which are mucdi higher, 
with verdure.^ 

. central rid^ is covered to the emnsiit with tiie most 

luxuriant 
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luxuriant lierbage, atid with groves of indigenous shrub* and 
trees—lower down we observe numerdua groups of argillae€^(||l 
hills, all perfectly naketl; it is indeed near the water’s edge* 
and under its surface, that we find the largest masses of lava^ 
and of volcanic' cinders 

We have abundant promjjflM^ cmmtry, that decomposed 
basalt produces a beauti^l^BHBtt the greatest elevations;— 
the little valleys lining our most elevated basaltic 

fa 9 ades,atMagniigan, CaVfe Wdti and Monyneeny, are of a bril¬ 
liant green j and the high verdure of the steep precipice* lining 
Bengore promontory, strikes every one; yet these gi*een decli¬ 
vities are rarely cheered by the rays of the sun, from theit 
northern exposure, and approach to perpendicrihirity. 

In St. Helena, the b^isaltes and burnt matters are mixfidhi 
a manner that must be very embarrassing to those who tmd#r* 
take to accoiM for the formation of this singular island; a&i 
few natural!^ can refrain from indulging their wise ctmjee* 
tures. 

Our author says, All tliese layers consist of rock, pbUied 
alternately with deep beds of volcanic matters; this rock is'Evi¬ 
dently basaltes.'’ , 

** The parallel and horizontal strata leave a wide ieternrediate 
space, which is occupied by an irregular moss of agglutinated 
volcanic matter.” 

Frequently eight or ten ascents of rock are separated by 
these volcanic masses,” 

This steady alternation of basaltic strata with scorified mat¬ 
ters, evidently burnt, bears no resombiaiice lo any thing yet ob¬ 
served at any of our known volcanoes. Our author, thotigh ht 
endeavours to account for this arrangement by successive Eriq>- 
tions, is startled >vhen he can discover no remaining cratem. 
Mr. Demarets loo, when he attempted to account for the basal¬ 
tic colot'madcs in Auvergne, as produced by volcanic eruption?, 
admit:; that in many cases the craters had rntirely disappeared, 
and iitothers that tlie currents of lava had vanished. Afid chh* 
uuttW^r teUs us expressly, ‘‘ that in the island itself there are 
no sulphureous, bituminous^ or inflammable matters." * 

In niy different memoirs on the subject of our basaltic country^ 

1 Itad, repeatedly asserted that it did not afiord a partbs^^ of 

burst matter, scoria, or dnder; and.that our solid 

did not exhibit the s%htcst trace of having ever susiwl^ the 

action of fireof late, however, a diseoverydias beeh^d^il% 

some quantity of cinders, and scorified matter; small 

but the fact Wcomes important, when we find that 

ters are di|fposed in ibe very same manner iu which odf 

found similar tnatters, to an immense amount^^itt ‘ 

tti4^ 
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that \ 3 , betvreeli^the strata of columnar basalt^ alternating with 
in every variety of thickness. 

I have intheTransactionsof theRoyalSociet^'glven a minute list 
of the strata composing the promontory of Bengore* The mag* 
niftcent stnitum forming the range of pillars at Pleaskin, 
h the tenth, counting from 1SS^|j^|(^this is surmounted by an¬ 
other stratum of massive -eleventh,) of greater dia¬ 

meter, coarser material, more iihj^erfect workmanship, and much 
shorter. 

We have different views of portions of these strata, from Dun- 
seveiic to the cascade at Portmoon, where the upper one is taken 
away for a mile; it appears again at the depression west of 
Pleswin, and is often seen for another mile, alwa^^s resting on 
diia tenth; and wherever the junction is exposed, these strata 
p^if^into each other per salliim, without interrupting the solidity 
or continuity of the material: so that I have no (feubt, could W'C 
quarry (as we often do at the junction of other strna), the stones 
Would not break at that junction, but we would find masses con¬ 
taining the junction, and portions of each stratum adhering so- 
My. . 

After being thus connected for nearly three miles, udthout any 
interruption of their continuity, as they arrive at the western 
point of Port Knoffer, almost immediately above the Giant’s 
Causeway, they are separated for a short space by a laver of 
scoria and cinders placed between them, a$ happens so often at 
St. Helena. 

There is another remarkable feature in which St. Helena ex¬ 
hibits strong marks of having been acted on by intense hre, to 
which 1 find nothing similar in our basaltic country;—the heat 
has been so violent between the basaltic strata, as to act on the 
ends of pillars terminating them, without affecting the middle 
of the strata.—Hear what our author 

The middle of the rock, wher^ <u>t been injured by 
time, or the effects of hres.” 

" We can generally trace somewhat of the columnar appear¬ 
ance yet, from Che scorificatioii of their bases and sumxpits,'’ 
The summits and bases of the basaltic rock are always 
more or less scorified, cellular, and honeycombed.” 

The bases and summits of the columns are so black «id 
scorified^ ‘^at they look like trunks of trees burnt to charcoal 
at c^eb^d.” ^ 

Thnise facts arc of extreme importance, when we direct our 
^xoutoions to original formation and arrangement; for, first— 
is^ireiipeet to the tong received opinion, that basaltic pillars arc 
formation; it now appears, that in St. Helena, the 
of intense heat, in situ, has tended, so far as it could 
. ' reach. 
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reach, to injure and deface them; and as to the violent vol¬ 
canic explosion, by which our author supposes this island 
have been raised at once from the bottom' of the sea; the facts 
I imve'just quoted are utterly irreconcilable to such supposition, 
and would rather lead us to a l.tggtrain of alternate operations; 
violent ignition, regularly fo^y^flpii successiod by gigantic ba¬ 
saltic formation, and the rei(p|lB|Bfchtv accumulation of steady, 
parallel strata, at length laid . by posterior operations, re¬ 

moving uiiich, but disturbing nothing, and disclosing in the vast 
precipitous fac^ados of the island, the early arrangements of Na¬ 
ture, with the materials still retaining the positions in which 
they were originally placed. 

I shall now proceed to try if the new matter furnished by this 
singular island affords any additional support to the wild posi¬ 
tions I have already sustained, to wit—that our prejentf is not 
the original surface of our globe, but much less elevated, and 
greatly diversited by the action of powerful agents, with which 
we arc not acquainted.—That these agents have carried off im¬ 
mense masses of our original materials witliout disturbing what 
they left behind—and that the accumulations of our strata once 
reached higher cliati the sumtnits of the loftiest mountains 1 have 
had it in my power to examine. 

The facts ffrom wliich these positions follow as conclusions, 
must be reserved for another letter, in which I mean to gene¬ 
ralize ; and after proving that tlicse positions receive the fullest 
support from tlie facts found in St. Helena, 1 shall probably 
extend my views, and show that similar operations have been 
performed on other parts of the world, winch 1 have not ex¬ 
amined. 

And what may appear yet more wild—-that there is a portion 
of the world still reserved for similar opeihtioiis. 

W. Richardson, D.D, 



LU. On the Excileinent of Voltaic Plates; in Peply to De 
L uc's Objections to ike Doctrmes maintained by tite Autliar^ 
By J. D. Maycock, Af.D. 

[Coucluded from p. 172.] 

Jt has never been my intention to propose a new hypotI)e«l8 Ibr 
explaining the excitenjint of the Galvanic pile: but as 
(differently modified) fippeared to be very genierally and impli¬ 
citly received, I noticed in my Essay sonte objections 
i considered it liable; and it will not iaike up mucll->^rthe 
time of your readers, it may not be amiss to touch on tkot 
ject again. 
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The fund^HM^ita] principle pf M. Volta’s hypothesis is^ that 
fkj||n the contact of two metals the equilibriuin of electricity is 
destroyed, and the metab white in contact posses^ different states 
Qf electdcby. 'rhis principle \yas supposed tpi^ f^irly deduci* 
blc front ti»e phaexiomena of tlie Voltaic plaits, 

• In the hrst place niy experimj^ deiponstrate that two plates 
of di.-isiniilar metals, not clectriBed, being brought 

Hito contact, indicate no eleeSmy whatever; but on being se¬ 
parated a change iutUeif^’elcctrical state is immediately percep¬ 
tible, the one being po5r//z;^ and the other negative^ A sup 
poaitutn that two bodies arc in different states of electric^ while 
in contact, because they are so after separation, tH^t^^eertainiv 
be gratuitous; but to aftirni that two bodies, whic^j^^C^ce no 
elo^ritnty whatever, are in different electrical states, .^foutd be 
1^^ than to contend for an absurdity. In the contbina- 
tkm for a Galvanic pile the metals are brought together^ they 
xenunnin contact a considerable time, and duringi-that time the 
wuatement of the pile commences and continues. How can the 
eusitement which appears in the pile while the metals are in 
emtttct^ be referred to the same principle that octSasiot^ the ex¬ 
citement of the plates^ which never indicate exciteem^ while 
in contact —never until they are separatedP In' the'^second 
placCj Mr. De Luc has clearly demonstrated that the<e£&;ient 


groopr comists of two metals, not in contact, but witVa .moist 
mshi&BXici^inierposed. How then can the excitement be attri¬ 
buted to an elcctro-niotive property of metals, exerted while they 
arewhen contact does not appear to )je mi essential 
to exidtement;—nay, wheaN^^itement is not evinced in the cose 
where contact subsists between the inetuls, as in dissection the 
third } but is fully evident in that. In vvhich contact does not 
subsist, as in disscctio^he fira^? In the third place^the. Voltaic 
plates do not act unless tliey are ap^^^to each pUier at so 
inany points as to manifest a sen^^Kahesi^on; Ibat in the 
coutonj^ de tosses^ the porcelmn troipPPffMr. Qe liugb Jlrst 
of the pile, excitement is produced, although the dif- 
cmetals are connected by very little more than' iy>bpical 
pmat;, y^ain; the Voltaic plates do not act unless ^ewiarlaa^s 
be |H$rfbeffy bright and dry; in the pile the metals, even when 
neiir, ^ Voltaic plates; in gepe^at tiiey 

vpry nipach tarnislied, and during their action am day. 
Is th^’^hen any analogy between the .^umstoncM^tl^ee^a^ 
fprv.tb^k incitement of the pile a|^ tho^tecess^ ft^ the ex- 
citimdilt the Voltaic platesP how can the pba^nofnena 

pUies afford a ^principle exf)|^t|i{kg th^ 
of the Galvanic/>i/e f 

' arguing against the hypothesis of M«.V(dtp, I by no 

means 
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means wish to be undeistood as supporting the diemica! expla¬ 
nation which has been opposed ro it, I am aware that 
ill its turuj liable to some objections. -Nevertheless it apfi^rs 
to me that a,decomposable duid (moititure at least) is always 
jjreeeut dur^g excitement of the pile, and that chemical ac¬ 
tion is in sohie way e^^seutiakto it. In what manner the de« 
com|>osable fluid acts in <^^<'‘>tenient, J think still a 

question ; and on this account Fhavc observed that all the opi¬ 
nions whid^ have iiccn ]>roposed to account for the excitement 
of the Galvanic pile, the Galvanic trough, or the electric column, 
are extremely unsatisfactory. . 

Havit^ jaid particular .str<'ss on the fact that the contact and 
separa^oii pf dissimilar metals occasion them to assume different 
electrical states, that the difference is not observable while the 
bodies arc in contact, bur becomes evident on their st^paration; 
and having uUo stated that excitement is not produced by the 
contact and«scparation of plates, of similar metal; and hirther, 
that tlie jaw is, as far ns experiment has gone, general, uid not 
confined to metallic bodies'^,—[ ventured to remark in a second 
pa)3ert on the subject of electricity, that the contact and sepa¬ 
ratum of successive particles must take place during friction^ and 
theretoe, that if the pliaenoinena of electricity, as produced'by 
friction, could be consistently explained on the principles which 
apply the excitement of bodies by coutael and .separation, 
tbea there would be u fair ground for generalization. By at¬ 
tempting such an explanation 1 endeavoured to establish, as a 
position, that the contact and separntion of dissimilar bo^s is a 
cause of electrical excitement, and-itiiat the excitement by fric¬ 
tion is referable to tliis projierty. t did not, liowcver,. attempt 
to carry the generalization further; the cause of excitement of 
the Galvanic pile I do not con^^r to be yet known, wherefore 
it must be impossibl|L^yi8certain wliat relation it bears to the 
cause of exclt.cm^gH^ntact and separation. In the rapid 
progress of inves^PiPPlI will no doubt be discovered that the 
two causes of excitement, contact and separation, and Jbsnbina- 
tion (iO may so express the means of exciting the pile), arc both 
referaiapl to one cause, and then the generalization will be i>er- 
feci;, as far as relates to the facts which at present constitute 
clecuicg^l science. Thus, as knowledge accumulalipsjeind reason 
is aueomfully exerted, the principles of science become less nu¬ 
merate $nd n^re geget&l- * 

Mi*. Be Luc, however, objects loathe generplizatirKuj^.^ye at¬ 
tempted on two grounds first, the supposed, maochiftcy of 
my ^xpevi^at^ concerning r^ich I shall add 


• Phil.' Journsb’V^il' xxix. Sec Experiments. 
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1 have already said;—the second, the imlt of his own experi- 
tn^s, which 1 shall presently consider. 

Before 1 proceed, let me obser\’e, that although I certainly 
have used the word electric in opposition to conductor^ it was 
by no means my intention to imply that the former only had 
the faculty to he excited by frict|^ and lest my mode of ex¬ 
pression should appear to othera^^^* well as to Mr. De Luc, to 
involve such an hypothesis, I would wish substituted the word 
non-conductor for electric wherever the latter occurs in either of 
iny papers. 

The experiments, from which is formed Mr. De Luc’s second 
ground of objection, are contained in a paper on the electric 
effect-of friction*, and tend to prove that friction between si¬ 
mile bodies will produce excitement. Certainly as excitement 
place from the contact and separation of dissimilar bodies, 
and does not from the contact and separation of similar bodiesf, 
tlic analogy 1 have endeavoured to establish will not hold, ex¬ 
cept it appears that electricity is excited by the friction of dis- 
sliTiiiar bodies, and is not by the friction of similar bodies. 
That no considerable degree of excitement can be obtained by 
the hiction of similar boilies,wiIl 1 suppose be readily admitted; 
and that the fact is generally true, that it is the friction between 
dissimilar bodies that produces excitement, the few instances 
to the contrary^ being only exceptions, will adso be granted ; and 
I might therefore urge, that it is not fair to bring a few anoma- 
kmaexceptions to a general rule, in opposition to strong analogies. 
Let me however observe, tl^ if two bodies be precisely similar 
in rdation to an experiment^^^nd if they be made to act on each 
other, their action must be reciprocal,—in that action the acting 
surfaces must both be submitted to a like operation, and it is 
altogether impossible to conceive how the effect on one can differ 
from the effect on the other. Moreover,.d^trical excitement is> 
as far as we know, coutined to the sU]^W«i))odies. The in- 
fluetice of dissimilarity of surface in relKqpe to electricity is 
sudicientiy known, a difference of colour will occasion a body to 
assume a positive or a negative chaige. If a polished tube of 
glaad be excited by friction with flannel, it will be positively elec* 
trihed; but if the surface of the same glass tube he ground and 
submitted fp the same operation, it will be negatively electrified. 
Supposing Mr. De Luc's ex|>eriinent to have been performed 
when the apparatus was new', and when the polish on the glass 
rubber imd on the glass cylinder was perfect, a very little dif¬ 
ference in the hardness and hiieii^ ^ the two pieces of glass 
^woul4 tKxmsion surfaces to be differently affected whed he 


«Jeuroal, vol. sxviii. f See ray Experiments. IbkI. toI. xvix. 
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turned rapidly the wineh for a little while/* 1 doubt not that 
a polished glass surface would easily be eseited by a ground gl^ss 
surface : for as the grinding of ghiss so alters the relation it heArs 
to woollen cloth, that in its polished state it Incomes ]>osiiive, 
and in its rough state it becomes negative, by friction with it,— 
so do I suppose that the grindiiu^f one of two pieces of glass will 
so alter their relations, in poflp'*of electricity, to one another, 
that friction between them may occasion excitemciit. Again: 
there is a great variety in glass, arising from the materials of 
which it is manufactured, and we are not satisfied that the 
pieces were in the first instance precisely similar. I think also 
that it might be shown that in the experiment with the ribbons 
(analc^ous to those performed a long time since by Mr« 
man with skains of silk), from the manner they were made to act 
on each other, there was some difference as to surface, I wll 
not, however, urge this point any farther: 1 woidd not wish that 
the analogy 1 have attempted to draw, should he supported by 
finely drawn ingenious suppositions; but that, if it be found to 
hold generally true, it should not be rejected on account of one 
or two anomalous exceptions:—and^if it be ascertained that all 
considerable degrees of excitement by friction are obtained by the 
action on each other of ()is*«imilar bodies, it will not he alto¬ 
gether uhphilosophical to suspect that some minute causes, not 
cognisable to our senses, or not easily understood, have operated, 
and tended to pioduce the anomaly in those cases, in which very 
minute degrees of excitement are observable from the action 
on each other of bodies apparently itoilar. 

In explaining the views I had of some points of electri¬ 
cal science, I cautiously avoided nshi^ any expressions which 
would involve an hypothesis ; and when 1 was constrained from 
long usage and the want of Ix'tter terms to do so, I accom¬ 
panied those exp! with one or two remarks, which I have 

been rather surprln A ^nd has been the object of censure. 
Mr. De Luc consid4l|^ only that the existence of an electric 
fluid has been demonstrated by a long series of experiments,** hut 
that it is composed of many ingredietrts,** that besides lighr, 
fire, and an odorate substance, there are other ingredients in. 
the electric fluid, one of which well determined is a most tenu¬ 
ous finid, which imparts its strong expansibility to the others, 
and is the cause of the phsenomena called electric influences.” 
This fluid is called vector, as giving inotum to the iube|faifaive 
substance which constitutes the density.** Fiy^therm'hrei that 
it has been “ demonstrated thalt electric motions are pro^t^d 
only by the substance'ermstitutin'g the density, without'ahlj'JfaT'- 
ticipation of the fluid producing the electric influencesEk” am 
fally aware, sir, that Mr* De Lite has written all this, lhas. 

R 2 * . instituted ’ 
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in&tituted many experirtients on the subject:—but 1 am not flci« 
tia 6 ed that he has demonstrated it. The species of demonstra¬ 
tion to M'hich I have been accustomed, has always carried to 
my mind a decree of conviction far more irresistible than any 
thing 1 have ever seen written on the subject of an electric fluid. 
1 cannot help thinking that the^^ints which are here considered 
aa^demonstrated, have been oiify^ry ingeniously supposed; the 
suppositions being grounded on their capability (^’/rne) of ex¬ 
plaining electrical phaenomena. 1 do not mean to argue that 
they are not true; it might be as difficult to prove their falsity 
as their, truth; we all know on w’hom rests the onus probandi* 
Admit them, and probably they will explain very agreeably a 
niOj^er of important and interesting phsenomena:—Give to 
AaCjohimedes u point on which to rest the fulcrum of his lever, 
and he moves the earth. 

Mr. De Luc also seems to think that the rejection of the idea of 
an electric fluid, such as he has ai»alyscd and described, involves 
the U’hole field of electricity and galvaiiism in obscurity. Now 
1 cannot possibly conceive how pausing a little before we enter 
into the mazes of hypothesis can have such an eflTect 5 at the 
same time I am satisfied that by stepping too boldly into the 
wide field of speculation we endanger the interest and reputation 
of science. T do not consider tl.e remote causes of phae^omena 
to be the objects of science; but the generalization of th^ known 
properties of bodies, and the discovery of those properties by 
observation and experiment. Thus, I suppose the science of 
physical astronomy C'omp]^^ although the remote cause of gra^ 
vitatum remain for ever upHnivu 3 and the science of pneumato* 
logy has been carried to ^igh degree of perfection by those 
authors who have made no reference to the essential qualities of 
spirit; and I cannot perceive an absolute impossibility for all 
phaenomcna, termed electrical, whether they become evident in 
our confined laboratories or in the gr^t* k^ratory of Nature, 
the universe, being generalized and arftm^ in the form of a 
science, independent of any curious inqui^s as to the existence 
ami nature of an electric fluid. However indispensabii^, it is 
certainly not sufficient that the causes to Which we refer phse-, 
nomena be capable of explaining them ; they must be known to 
have an existence, before th^y can be supposed to operate. 

ItTs a dictate of common sense,” says the excellent R^id, 
that the causes we assign of appearances ought to be renl, 
and not fictions of human imagination i and it is likewise self* 
cvidWi that such caus^ ought to be adequate to the effiects 
1 ^ conceived to he produced by them.” Impressed^with 
I do not think H advisable to interweave wtth ex- 
mtm facts and legHimate condtoious, hypothetical os* 

* suuiptions. 



On the Excitement of Foltak Plates. 2Cl 


sumptions, however ingeniously they may have been conceiyec], 
or however comprehensive may he their grasp. 

Sir Isaac Newton published his demo?istrations of the universal 
influence of the law of gravitation, in his adtnirnble work De 
Principiis; his speculations gpneerning an letherial fluid are 
thrown together in the form oJ'*t|uery at the end of his Optics: 
but the valuable experiments and discoveries of some philoso¬ 
phers are so blended with hypothetical reasoning, that it is dif* 
flciilt to separate the one from tlie other; and tliis may in some 
way account for their having remained without that degree of 
attention to which their intrinsic worth entitles them, ^^merilu 
non responderefavorem.** 

From the preceding remarks it would no doubt be easy to 
collect the reasons which prevented my making a reference to 
those papers on electricity, which'had been published by Mr. 
De Luc previously to the period at which 1 wrote ; but lest any 
mistake should arise, allow me to state them explicitly. 

In the first place, I did not conceive tiiat Mr. De Luc had re¬ 
futed Sir H. Davy’s hypothesis respecting the cause of chemical 
affinity, although I did not think it recpiisitc to give at that time 
the reasons for such an opinion, which being now called upon*l 
have freely explained. 

In the second place, I did not perceive the absolute necessity 
of hislstiitg that Mr.De Luc’s experiments with the Voltaic plates 
were from some crrcurnst.'iiice coarsely executed. 1 described 
my own experiments, ami the result ; tlie apparatus employed, 
and the cautions requisite to be ofa|i|»e<l; and 1 was induced co 
hope that Mr. De Luc and other grottemen would repeat these 
experiments, and that their observations would confirm mine. 


In the third place, In stating some opinions relative to the 
excitement of the Galvanic pile, 1 did not notice that they \vere 
in opposition to Luc’s conclusions, because I felt per¬ 

suaded that all those*fi^lcmen who might honour my eommu- 
nicatiqiis with a pati^ perusal, would also be well acquainted 
with tl^ papers of so distinguished a philosopher as Mr. De Luc; 
and. to their judgement I submitted the difference between our 
views on the subject, which difference it would be altogether 
impossible for them to overlook. 

In the fourth place, 1 did not notice Mr. De Luc’s experiment 
in which a very slight d^ree of excitement was perceived in con* 
sequence of friction between a glaas rubber and glass cyltndievf 
because ] did not think it satisfactory in itself; and deemhsj^ it 
at all events an anomalous exception to a general role, abet-not 
likely to be admitted in opposition to strong analogyv^^j^.U, 
as I must now do, to operate with ^ the force it pc^ssii^ 
Having endeavoured, sir, to explain and defend, in a 

R ^ manaet. 



262 


Essay on lAgrkuUurc at a Science. 

manner, those parts of my papers which have been thought ccii- 
surable by Mr. De Liic, I cannot omit acknowledging the grati¬ 
fication I have derived from his approbation of the other parts ; 
and the more particularly us his principal objections to my state¬ 
ments, tliose which lie thinks supported by his own experiments, 
appear to me to have arisen from his having mi'^understood tlie 
purport of what 1 have written. I beg leave to express the very 
high consideration and respect 1 have for him, and 

1 am, sir, 

Your obliged and faithful servant, 

J, D. Maycock, M.D. 


LIlL Essay on Agnadture^ as a Science^ subdivided into se<~ 
parole Departments. By W. Richardson, D.D, 

I HAVB often lamented that agriculture, far from being consi¬ 
dered as a science, and treated as such, was reduced merely to a 
measure of practice, aiid left in the hands of persons little quali¬ 
fied to advance the theoretical knowledge of this useful branch 
of learning, and little disposed to iinjnove its practice, by chaii- 
ging the Usages to which they were most obstinately, attached, 
or even to admit that their practices w'ere capable of receiving 
improvement, 

earliest, and most necessary of all scietiees, ought, as I 
think, to be considered as consisting of tlirce separate depart¬ 
ments, distinct from each other j the theoretical—the experi¬ 
mental—and the practfip** 

The lirst and second are at present quite absorbed by the 
third, without any prospect of emerging in their propet and di¬ 
stinct characters. 


1 shall endeavour to describe the qualifies which 1 conceive 
the dormant personages representing tl^e several departments 
ought to po'nsess, and theii^respcctive <Acrs. 

The theorist should be well acquainted with natural history 
in general, as well as with that of tlie several vegetables,we are 
used. to cultivate for our own consumption or that of our do¬ 
mestic animals;—their habits, their properties—their seasons 
of attaining perfection.—He watches the process of Nature with 
attention, and combines his general observations with those he 
fuu made on the particularities of each separate vegetable, and 
thcli speculates, a priori^ on the modes of culture best suited to 
and the soils best adapted to them, and likely to make 
:^dl^^bring forward their produce in the greatest abundwee and 
^n^est tferfection. ' 

' Are the siiggestiong of the theorist to be immediately adopted 

and 
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and carried into practice ? By no means;—they must under¬ 
go the test of experiment. Here the second department of the 
agriculUiral school^ as arranged by me, opens, and a new per¬ 
sonage is introduced. 

The experimentalist should be careful, patient, and diligent, 
without prejudices or even opinions on the subjects before him : 
he is to make his experiments on the ver)’smuilest scale, so that 
he can diversify them without expense, and without having any 
interest in their success,—failure is to him exactly the same 
thing; as information is his sole object. 

This personage adopts the ideas, and if you please the whims 
of the theorist, which he is not to presume to eall Utopian—he 
gives them a fair and patient trial under dilfereut circumstances, 
and on a small icale. Shall he discover any thing, in the slightest 
degree promising, he repeats, and varies his experiments, until 
he satishes himself, either that the measure is a vain one, or that 
it deserves attention. In this latter case the experimentalist 
lofiakes his report to the agriculturists, recommends to them to 
try the measure on a larger scale, and in actual practice. 

Even expense, ultimately so important, is not in an early stage 
to stop proceedings; for the object immediately before the school 
is to devise by what means the vegctalde in their hands can* be 
brought to the highestdegrec of perfection and utility;—theqties- 
tion of expense comes next; this on his dimimuivc scale, is no¬ 
thing to the experimentalist,—but slu>nld it threaten to be 
weighty, the ingenuity of all parties is now to be ewted to 
hnd succcdanca; and a knowledge of the subject being acquired, 
measures may be devised which wSJ^atlain the object by more 
accessible means. 


The third character in the drama is the practical agriculturist, 
of whom I complain that he has taken upon liimself the whole 
three characters I mentioned: He treats the theorist with super¬ 


cilious contempt, as presuming to obtrude his wild speculations 
into a department 0 which he ^considers himself as complete 
master. ^ 

Hence improvements are discouraged, and discoveries thfit 
might have proved useful arc nipped in the bud. 

The second character I wish to introduce docs uot yet exist; 


whence it comes that discoveries w’hich have been forced into 


attention rarely meet with a fair Uial: they are encoimte?^ by 
the practical farmer with prejudice, and even with jealousy; .they 
-are considered as obtrusions; and treated as uninvited, unwel¬ 
come strangers. ^ . 

It is sojne thirty years since Dr. Lettsom brought mangel wur- 
zcl Co England, and was strenuous in bis exertions^U.mpb tlie 

R4* ^uae 
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use aud value of that excellent root: yet the English agricultunstir, 
though so fond of house feeding, let it slip through their Angers; 
and if> after a lapse of many years, they have at last become sen¬ 
sible of its value, it was owing to the strenuous interference of 
my amiable countrywoman, the marchiouess of Salisbury: it k, 
at least, to this noble agriculturist that we ow^the introduction 
of:^k important vegetable into Ireland; and I am proud of 
having been an active instrument under her ladyship, who was 
so go^ as for years to supply me with seed. 

Sometimes, indeed, tlie practical farmer persuades himself 
that he'haa assumed the character of the experimentalist, and 
tells us he has made the experimentthat is, he has culti\'ated 
a in a parucular way. But it is not from solitary trials on 
sede that information is to be obtained; experiments lead 

tolinowledge by comparison,—they should be multiplied and 
diversi^ed* 

Hcikfe agriculture, as a science, is at a stand;—the prescn| 
possessor of the Acid, perfectly satisfied with his own attainments, 
apd in high admiration of his own practices (often very good), 
dbes not admit improvement to be necessary, and indignantly 
rejects any innovation. 

He is encouraged in his contempt for theoretical speculations, 
by the ridicule which a witty author throws on the agrkmltural 
projectors of his day. 

It k just a century since Swift made a bitter attack on the 
Royal WeietV) which he describes as a set of prcjeciors, lately 
incorporated by royal patent. 

It is not for me to d^iM this respectable body: a century 
has intervened since this^antpn attack was made upon them, 
and their merits or demerits are best appreciated by their inter¬ 
mediate proceedings and transactions. 

My object in referring to the passage in Swift’s Laputa, is to 
throw light on the arrangement 1 have made in the ^ricultural 
science, and to aAbrd proof ^its propriet|^ 

Swift says,the professors contrii| 5 e new rules and methods 
of agriculture—new instruments and tools; all the fruits of the 
earth shall come to maturity, at whatever season we think At to 
choose, and increase an hundred-fold more than they do at.pre- 
sent." ' ^ 


states the result rd all this to be, that none of these pro¬ 
jects yet brought to perfection, and in the meantime the whole 
coKUitry Hes miserably waste; by all which, instead of lieing dis- 
couraged, they ore Afty times more bcut on prosecuting their 

this to be a fair account of the facts in Swift’s day, 

^ (which 
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(whith I much doubt,) the picture he draws is a necessary result 
of kis oum statements, from which we can infer, 

That in his time projectors were wild and speculative—prac¬ 
tical agriculturists not quite so averse from innovations as at 
present, but equally tenacious of their practices when once 
adopted, ^ 

The wdiole mischief (admitting it to have existed) obviously 
arose from Swift's having omitted a personage in tlie agricultural 
drama, forming a coalition between the wild theorist and 
positive practical farmer; omitting the intermediate personage, 
the experimentalist, who would have protected them both from 
mischief, suppressing the extravagancies of the projector, and 
paying every attention to his suggestions that bore the 
experiment; and suffering nothing to pass into practice, which 
did not afford a reasonable prospect of advancing the agricul¬ 
tural science, and multiplying the benefits derived from it. 

Let us try two or tlirce agricultural questions by the test of 
the arrangement 1 have su^ested, and we shall see what pro¬ 
gress the science has made without them, and to wliflt state it 
probably W'ould have advanced, had they beeat adopted. . 

I commence with the gramina, a branch of agriculture to which 
for twenty years I have paid considerable attention, and whicfi, 
for these last ten, 1 have considered 21 s iny peculiar department. 

The great importance to us of grassy produce is obvious; 
and nature haa been very liberal to us in that line—she has given 
us (as botanists tel! us) one hundred and fifty varieties to^pply 
the wants of our cattle, and to exercise our ingenuity in disco¬ 
vering their uses and develojiiug tltdfiMj^opcrties. 

What use has the agriculturist derivOT fiom this copious stock? 
But a solitary one.—He has discovered that rye grass when sown 
with clover makes an excellent mixture; into further pi^Actice 
his knowledge docs not carry him: and yet in dogged confidence 
he turns a deaf ear to any suggestions for increasing stock 
of grasses, or advancii^ his knowlei^c orr their subject. 

Wha| would probably bceifthe result, had agriculture 
been distributed into the three departments I have supposed, 
and gramiua had passed through the hands of the tneorist 
and ^perimentalist, b^ore they reached the practical farmer? 

This theorist, speculating a priori^ would have considered what 
were the properties most likely to give value to grass, atf#by 
which'K would be made most useful to our cattle: be would 
soon have perceived that three were prominent—earlin^-^^lbx- 
uriauce-«-and quick powers of reproduction after being or 
eaten down; he would have desirra the experimentalist 
many small plots, and to compare the di&reut grasses 
several points of view. 
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The eKpenmeptaliijt would soon liavc discovered that the 
grasses possessing all, or the majority of these valuable qualities, 
were very few in number, and that rye-grass was not among them. 

When I cease to generalize, 1 shall give a small essay on the 
grasses worth cultivation, having ascertained their comparative 
values, after much pains, and witit great acciftacy. 

miserable ignorance of the practical agriculturists on the 
subject of the gramina is easily accounted for 3 they have con- 
fiigned the task of instructing them on all rural subjects to two 
descriptions of 3 >ersons—the Grub-street UTitcrs, who, without 
ever ^viqg cultivated or perhaps isecii a farm, maintain them- 
aelves by furnishing agricultural magazines and newspapers 
wit^ ^ays on such suljjccts as their employers point out, con- 
them to be popplar at the time. 

. The second description of public instructors in the agricultural 
line ate, the seed- and nursery-men, who, having their goods 
. to dispose of, take the'opportunity of displaying their own great 
knowl^ge,and of |Aifiing theirsaleablecommodities; these gentry 
often polish agricnlturul volumes, which they find a very lucra¬ 
tive tra^, as thc^nglish buy every thing in that line, conceiv- 
' iiig they are purenasing information. 

The ignorance of these charlatans is scarcely credible, nor is 
it easy to tell to what mischief it may have led ; both the seeds¬ 
men and the books of their predecessors have recipes, nos¬ 
trums, stating mixtures of eight or nine different hpccics of grass, 
whiclu they advise agriculturists to throw togetlier in certain 
proportions of the seeds, and then to sow one mixture for mea¬ 


dow, another for pasture. , 

An examination of theie lists by any one who understands the 
natural histoiy and qualities of the several grasses, will instantly 
discover the mischievous ignorance of these (juacks. 

1 should not have spoken so boldly on this subject, had 1 not 
evidence under the hands of the first soeds-mcn in London to 
Gonfirid w'hat I say.—is common for improving gentlemen to 
desire their seeds-meit to seifti thcm^such a mixture of gjj|i$sseed 
as mil suit their soil. The order is mstuntly complied with, and 
the list established by the bill. I answer for it, whoever consults 
hh bill for this list, will find many worthless grasses, of; incom¬ 
patible periods; and that he will find tall oat grass, ai>ena 
recommended, and sent to him. 

Now tall oat grass is by far the most mischievous’^.of the 
squitch tribe; it has small bulbous roots like the crocus, and is 
known in this country by the names of purl grass and knot 
sqniuh; it is reprobated by our farmers as one of our most 
trC^lesome weeds. 

, is the style of instruction we receive from the present 

agricultural 
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agricultural authorities; and so long as that task is left in such 
unhappy hands, it is no wonder that our knowledge of any par¬ 
ticular branch of this useful science should be sadly limited j or 
that Sir Humphry Davy should complain, that our acquaintance 
with the graminj^should be confined to two species*. 

Better prospects are now opening; a revolution has fortunately 
taken place;—philosophy supported by science lias stepped for¬ 
ward, and the Board of Agriciiltiirc, with its able chemical lec¬ 
turer, have rescued tlic gramina at least from the hands of 
mercenary ignorance. 

This unexpected irruption of science into the peaceful and 
productive donuiin of these indefatigable scribblers has excited 
no small uneasiness in Gruh-strcct; one of the gentlemen, whose 
name is perpetually occurring in almast^every agricultural publi¬ 
cation, shows the alarm that school has taken, at the dangerous 

invasion of their territories. He says: 

• ■» 

1 am far from wisliing to depreciate the use of science, as 
directed to the iin])rovcmcnt of agriculture; ,but the pleasure, 
the delight there is in studying Nature through these ipectaclc^, 
is greater than its benefit.,'^ H 

All that science has done to improve our knowledge of the 
value of the grasses as yet, consists in showing which affords the 
greater proportion of saccharum:—with those who sing the 
praises of analysis, the burthen of t!ie song is saccharum.” 

Can ir be reasonably said that the choice of rye-grass, as a 
separate grass, was the result of accident ? This text that is 
quoted from Sir Humphry Davy is not Gospel/’ Again. 

This account is miserable, because it is not true; and the 
hasty expressions of great men ought to be more carefully re¬ 
pressed, as they are the more widely diffused.” 

I know not any question in rural practice that more requires 
the interPereucc of the scientific theorist than the proper period 
for mowing, nor any point upon which the practical ^n)er is 
more ignorant or more opinionatq|[—hen)vidcs himself On having 
saved^is bay before othe^ and boasts m its fragrance and tea¬ 
like verdure. 

The theorist, acquainted with natural history, would have told 
him that the juices of all vegetables attain their greatest per- 

* ^ Humphry Davy admits two varieties to be in use; but the second, 
cock^fbof, is a recent introduction ; and the first recommendation Of this 
luxuriant s;rass to the practical farmer, will be found in the Transactions of 
the Iio)al Irish Academy, six or seven years ago, ii^a memoir of mine, on 
the useful grasses, with my reasons for strongly recommending coC^lfbot, 
deduced from its natural history. 

Whoever has published any earlier recommendation of this grays to tho 
agriculturists of bis country, is entitled to the credit of its intrf^ut^:^. 

fectiptt 
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fection in ihmr inflorescence—that it vi at this period alone all 
extracts from vegetable substances are taken: and as in the 
case of hay the whole vegetable is preserved, it is of great im¬ 
portance that it should be mowed in its highest state of perfection, 
that is, when the predominant varieties of grass are in flower. 

'Hie practical farmer knows nothing of all this: he has his own 
rvks for deciding on maturity, and ^nerally cuts his crop be¬ 
fore either the cocksfoot or the rye>grass (the two earliest of 
our predominant grasses) arc in flower. 

I sometimes feel an ill-natured pleasure when I see thetramp- 
cocke'^ of these early gentry collapse considerably for want of 
•tfostance, giving evidence of premature mowing, and establish- 
infenority of the hay. 

's;^ere the experimentalist would be useful, by enabling us to 
COmjWe portions hay from the same crop, cut at different 
pmods—even the farmer himself, would he condescend to doubt, 
might soon satisfy himself: by leaving the amount of a tramp- 
code: tHwat for owe, two, or perhaps three weeks,*latcr than the 
^st, he #ould probably hnd his hay firmer and better; he is cer¬ 
tain also, the ijuantfty is somewhaMtcrcased. 

Was the arrangement I recommend adopted, many agricultural 
questions of much importance would receive speedy solutions.-^ 
That of the proper seasons for sowing our several grains has 
been much agitated. 

Upon this question the theorist would pronounce generally, 
that agricultural policy directed the season for sowing each ve¬ 
getable, to be so chosen, that it might remain aWe ground in 
the very best portion of the } car, neither exposed unnecessarily 
to late frosts in its tender state, nor to premature winter seve¬ 
rities when ripening its seed. 

Hence the season for sowing each vegetable should be deter¬ 
mined by the interval between the seed and the sickle, which 
NnbQte has assigned to each species, corresponding with the 
period of gestation in&imals, and unalterably fixed at the. time 
of thek original formation. U))on y^is principle it? is obvious 
that the vegetables of slowest growth should be sown first, while 
thoMi of quicker progress sho^d be dela^'ed longer. 

The question hoe now reached the experimentalist, who will 
probably sow many varieties in distinct plots, on the same day; 
and bv accurately observing their times of ripening wiU l&ake^ 
hiinseif acquainted with their respective periods. 

.What 1 recommend here as experiment, is the actual practice 
in.^|ypt, where they sow all their grains, of whatever species, bii . 
the-s^e day, that is, the first moment the retreat of the Nile 
access to their land, just relieved from ita annual m- 

.We 
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We Iwve Scripture! autliority for thf^result, marking the pro¬ 
gress each separate grain had made in the same time, 

Mpscs tells us that at the time of a particular event, “ the 
harley was in the ear, and the flax was boiled, but the wheat and 
the rye were not grown up.” 

The experimentalist will now diversity his trials; and by sow¬ 
ing the same grain at different times, in many small plots, be 
will soon be able to determine, how fnr, for the security of the 
young tCiidril, he can delay sowing, without tiirowingtheTnature 
plant into a season unfit for ripening its seed. 

it has been made a question—Whether dn choosing ouF com 
for seed, we should choose our weightiest pickle, or whether the 
smaller and lighter might not answer just as well;—in bth^ 
words : From which side of our winnowing heap are we to take 
our seed—the windward—or theieeward } The fuller, plumper 
and larger grain, will nut cover so much ground as the smaller, 
and is also of higher price; hence by sowing the smaller and 
lighter grain, .we should save considerably; /ind Sir Joseph 
Banks is of opinion we may safely take our seed frotm tbe 
ward side of the heap. ^ « 

Was the question brought^efore the agricultural school, ar¬ 
ranged as 1 suppose ;—the theorist would tell us that the farina 
constitutes the whole value of the corn ; tliat this portion of the 
vegetable forms no part of the organic constriiction, has no con¬ 
nexion with the vital pripciptc of the germ, but is merely a mass 
<if imoiganized matter, provided by Nature for the sustenance 
of the nascent plant, until by its routs it can extract food for it¬ 
self ;—that the farina in vegetables c<;gresponda with the yolk 
of the egg in iwiparous animals. 

Now we observe that in every thing connected with the pre¬ 
servation of species. Nature is not only liberal, but generally 
profuse, and (no doubt to provide against difficulties) ofteft re¬ 
dundant—besides, the provision was made when the vegi^le 
tribe was left to propagate itself, without any of the fatties 
devised, by plan, which h^iiow gives tc^Assist vegetation and 
increase produce. 

More farina, it is obvious, woulddie required under the hard-^ 
ships of a^tate of nature ; aj>d a greater quantity will be formed 
under cultivation, as animals fostered by man acquire a d^ree 
of obesity)* which they never reach in a state of nature. ' Thtw 
it ap|>ear3^ the quantity.of farina is increased, and the expends^ 
tur| of it diminished ; of course it is highly probable, 
with satiety avail ourselves of the, redundance; that is, 
lighter, and consume the weightier grain. 

The question is now brought before the experimentaHstj^ and 
one of the lightest he lias to encounter; lie need only sow a few 

' * sinali^ 
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fa-mall plots with seeds tidcen from the opposite sides of the win-* 
Mowing heap^ and by a careful comparative view of the crops 
when ripe, he will be able to pronounce upon the safety the 
measure, and by attffntion he will soon discover what he will 
gain by pur<tuiiig it. 

The preservation of the vigour of our soils, and the repara¬ 
tion of the waste they sustain by our perpetual call upon them 
for crops, and consequent loosening of their texture, by over 
frequent cultivation, is a subject of vast importance, and has al¬ 
ready excited much attention. 

The. mechanical mode is simple; to renovate, and cons^idatc 
harassed and open soil, by mixtures of hrincr materials; 
thti^ is, compost formed of strong earth, or pure clay well atte- 
n^ted: but in loose, light and sandy ground, such consolida¬ 
ting materials are rarely found: the agriculturist is therefore 
thrdwu upon his own ingenuity; and 1 know not any instance 
in which it has been more successfully exerted. 

He has found, that by alternating what are known to be ex¬ 
hausting crops, with those tliat are deemed to be meliorating— 
culmiferous with root crops—farit^||eous with green crops—he 
has brought his ground to bear more constant pressure than it 
w^as supposed capable of sustaining ;—still the exhaustion, though 
much abated, is evidently perceivable, and the Norfolk farmers 
complain their grounds are tiring of their favourite turnip. 

Mr, Gregg, now become very eminent as a practical agricul¬ 
turist, admits rest to be indispensably necessary, and recom¬ 
mends two successive crops of grass. 

To make that rest as effective as possible, let us speculate a 
priori —Which are the grass cro})s that exhaust the ground least? 
Which are those that will consolidate and renovate it most ef¬ 
fectually? And which, during the period of rest, will yield the 
greatest produce? 

As the question is now brought within my own immediate de« 
pa^tment; when 1 to generalize, 1 shall on my return to 
the; gramina, point ^lit those 1 conceive best muted to 

these purposes, with my rcasoits, and shall then leave the ques- 
tion i'n the hands of the experimentalist. 

Lt w In adversity, when the vegetables be is cultiwting me 
attacked by various disorders, that the agriculturist will the 
bene^^of the arrangement 1 have suggested; as it will enable 
him to meet with strength, and I may say, discipline, the 
culties he will have to encounter. ^ 

iBut this subject must be reserved for another letter. 

Poofecle, Moy, May 31,1816. W. RtCHABDSON, 
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LIV, Extract from a Memoir on the Ck^mhinations of Fhos- 

phorus with Oxygen,^ 

Fiead'io the French Academy of Sciences ^ the Is/ and 15/A 
of July 1816. By A/. Dujx)Wg'*'. 

The chief object of this paper is to prove that there are at 
least four distinct acids, Formed by tlie combination of piios- 
pliorus with oxygen. The acid with the minimum of oxygen, 
which I intend to call hypopho\phorous acid, i.-. produced by the 
reaction of water on (he alkaline phospliurets. Wh.eu tlie latter 
are properly prepared, tlicre results from the decomposition*whic^ 
they make the water undergo, phosphorated hydrogen gas in’ 
variable proportions, and two acids which neutralize precisely 
tlic base of the phosphurct. One of tliese acids is the idiosphoric 
tu-id, and the otlier is the hypoi)hosphorous acid. By employing 
tlic phosphurct of barytes wc may obtain very easily the latter 
acid in its state of purity. For this purpose it is sufficient to 
separate by the filter the insoluble phosphate from tlie water 
which hohls in solution the hypophosphite of barytes, and to 
j.'recipitalc the base of this s£nllby an adequate quantity of sul¬ 
phuric acid. The acid solution which remains may l3e concen-^ 
Hated by evaporation ;—pure water only is extricated, and wc 
obtain a viscous liquid strongly acid and uncrystallizahle. By a 
stronger heat we decomppse it: phosphuretted hydrogen gas 
is developed, a little phosphorus is sublimed, and phosphoric acid 
remains in the retort, partly combined with the glass. The 
hypophosphorous acid acts, in general, as a very energetic de¬ 
oxidant. 

The hypophosphites are remarkable by their extreme solubi¬ 
lity, None are insoluble; those of barytes and of strontian even 
crystallize with great difficulty; those of potash, soda, and am¬ 
monia are soluble, in fill proportions, in highly rectified alcohojl. 
That of potash is mucli more deliquescent than the muriate of 
lime: .they^absorb slowly the oxygen of t|tp air, and become 
acid; they are decomposed by the action of heat, giving the 
same products with the hypophos])horous acid. 

We cannot effect tlie anah'sis of this acid by direct means,^ 
since none of its combinations can be obtained in the dry state. 
Ill order to ascertain its proportions, 1 Iransfrirmed an indetel/* 
minate quantity of it into phosphoric acid by means of chlc^» 
The quantity of chlore employed to produce this effect, and 
weight of the phosphoric acid wliich results from h being kuowp^ 
as well as the proportions of the latter acid, it is e\ddent we havie 
all that is wanted to resolve the question. This analysis being 
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very complex^ and resting on a great nmnber oi data deduced 
ft'onn experitironts^we cannot expect from it a perfect exactitude# 
I found by this process^that the hypophosphorous acid was formed 
of iOU puoBphoius,#iid 36*3 of oxygen; but according to the 
composition of the phosphoric acid, which may be knowTi with 
tbeutmoiSt precision, the number 37*44, which is the three- 
tenths of the owgen contained iu this acid, seems to be nearer 
the truth. According to this, the hypophosphorous acid must 
be composed of; 

Phosphorus .. 72*75—100 

Ox\gcn .. 27*25—37*44, 


^ ^ 100 

tjiese results are calculated upon the hypothesis that the 
l^^pl^osphorous acid is a binary combination; but we may 
entertain doubts on this method of regarding it^nnture, and 
there are even strong reasons for believing that it is a triple 
compound of oxygen, Indrogen, and phosphorus, forming a new 
species of bydiacid. This is a question which 1 shall, by and 
by, attempt to resolve. ^ 

* The acid which is iramediatel^bove the latter, results from 
the decomposition of the chlorure of phosphoms at the mini¬ 
mum, by water: it is to Sir H. Davy that we are indebted for 
this discovery. We obtain this acid perfectly puie by evaporat* 
ing in a proper manner the water in which the decomposition of 
the chlorure has been effected. The whole of the muriatic acid 
is disengaged, and, upon cooling, the acid crystallizes. It seems 
proper to preserve to this substance the name of phosphorous 
ada, which has been hitherto given to the product, from the 
slow combustion of phosphoius, the nature of which, ac ne shall 
sood see, does not agree with such a denomination. 

Hie true phosphites have not yet been described; tKbir solu¬ 
bility is in general much less than that of the hydrophosphites. 
The' phosphite of f^tash is nevertheless very deliuue^ceut, un- 

S llilable, but dnsoluble iu alcohol. Those of and of 
nia are also very soluble in water. The former crystallizes 
in rhomboids approaching to the cube. All the rest are Httle 
soICble in water: those of barytes, etrontian, and lime crystallize 
by cutaneous evaporation; but if we wish to concentrate their 
soluddns by hear, a division is made in the elements of the sdt; 
a {Mnipitate is formed composed of small cry&taN, similar to the 
amate of mercury:—these are salts with of base, fd>so- 

lutely insoluble in water. There remains in solutimi a salt with 
cfgcess of acid, which crystallizes with more difficulty. Thus 
exist surphoephites, &ubphosphit&s,and neutral phosphites, 
pbaenomeiia piescnUd by the calcination of the phos- 
2 phites 
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phites are nearly the same with tliose of which we have spoken 
in treating of the Iiypupliosphites, 

r have analysed phospltorous acid, ofwl^ich Sir II. Davy had 
already given the proportions, to ascertain how much of chlore 
the phosphorus absorbs in order to pass to the state Qf ehlorure 
at the minimum. My results do not differ sensibly from his. I 
have found by this means that the phosphorous acid is formed 
of Phosphorus ■*. 57*18—100 

Oxygen .. 42*82—74*88 

100 

Hence it follows that the oxygen of the hypophosphorous 

16 to that of the phosphorous acid as 1: 2. ‘ 

The acid produced by the slow combustion of the phosphorus, 
in the air, tp which several phaenomena may be referred, is ne¬ 
vertheless very little known. It differs from the foregoing not 
only by its proportions, but also by its nature. It is not com¬ 
bined in the way it is with the oxides. The salts which have 
been described heretofore by the appellation of phosphites are 
not peculiar salts; they aig either phosphates, or more fre¬ 
quently a mixture of phosphates and phosphites. 

Ought we to consider this substance as a simple mixture'of 
phosphoric and phosphorous acids ? Sir H. Davy merely makes 
this' assertion, but without any proofs. 1 do not think, however, 
that we can admit this iSea;—for, why shouliMhe conversion of 
the phosphorous acid into pliospiioric acid stop at a certain 
point qf time ?—wherefore should w*e find constantly in this 
substance the same proportions of oxygen and phosphorus ? If 
its formation took place in a rapid manner, we might con¬ 
clude that some particles of phosphorous atid escaped the com¬ 
bustion I but the tediousness of the process of obtaining it ex¬ 
cludes all idea of an incomplete combination. - 

We miglit also suppose that the oxygen of this acid, forming 
a binary combination with the phosphoruj^ is unequally divided 
between two parts of the radical by the action of the bases, and 
that theie would result from this division phosphorous acid and 
phosphoric ^*id; but it seems much more probable that, these 
acids, even before the action of the oxides, are already com¬ 
pletely formed and combined with each other, like the elements 
of a salt. It is by adopting this last opinion that 1 int'ei^d to 
call it phosph^c acid; an appellation which reminds 
this acid has some laualogy with the phosphates in its mode of 
composition. ‘ 

M. Thenard.Jias found by direct means that the 
acid ought be formed of 100 parts of phosphorus 
oxygen. I-UbUined 109 by a different method. Keilw of 
Voi. 48. No. 222. Oc/. 1816. * S 
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these numbers is found in a simple ratio with that of the oxygen 
of the j)hosphoric aeid. The simple ratio which they approach 
the nearest is that of 9 : 10, which will suppose of oxy¬ 

gen in the ])hospli.itic acid. Although the difteieuce between 
the calculation nnd the observation is as much as two centiemes^ 
I think it very probiihle, for other reasons about to be explained, 
that these two acids are really in this proportion; and this is 
what I purpose, besides, to verify directly in another manner. 

It must he observed on this subject, that when, in a series of 
binary compounds formed hy the same elements, there me two 
very much alkc, that which is not in a simple relation with the 
others ought to he considered as a combination of two more 
4|imp]e compounds. It is absolutely indispensable to admit this 
idesiy-if we wish to'preserve the theory of chemical proportions 
in all its simplicity: and this is happily what experience con¬ 
firms in an evident manner. It is thus, for example, that if wc 
wished to regard the three oxides of iron as primary combina¬ 
tions, we must admit at least six molecules of oxygen in the in¬ 
ferior oxide, and at least nine in the oxide at the maximum; 
for the (juantities of oxygen contained in these three oxides are 
as the numbers 6, 8, and 9: but admitting that the intermediary 
oxide is formed of two molecules of red oxide and one molecule 
of oxide at the mininnmi, wc are only obliged to suppose that 
there are two molecules of oxygen in the oxide at the minimum, 
and three ir the oxide at the inaxiniunK This ceases to be a 
pure supposition tvhen wc observe the division into red oxide 
and protoxide, which the dcutoxidc of iron presents in almost 
all experiments*. 

The exact determination of .the propoi^ions of the j>hosphoric 
acid was indispetisable for the analysis of the preceding acids ; 
and the discordance of the results obtained hitherto by chemists 
equally e^^pert, imposed upon me the necessity of searching for 
the causes of error which might exist in the processes resorted 
to, and to employ others which should be beyond all suspicion. 

1 examhicd in the ^rst place the process of the acidification 
of phosphorus by the nitric acid, and I saw that it did not merit 

♦ The sccoikI number of the Journal of the Uoyal Institution of London, 
which (lid not ujipcar until after my paper was rcad,coiilaiiis nfi extract from, 
or rather a severe criticism on, a work written in Swedish by M. Jierxelius, 
in which we find an explanation siniilnr to tlmt which I give here. It is a 
great satisfaction to me to have coincided with a man ^talent so distin* 
guished. Althougli 1 regard this 'opinion as very prob^c, I do not pre¬ 
tend however tiint it cannot he combated, but it is not nith the ironiCtil, 
injurious and ofietisive tone which reigns in the whole of the article jest 
me^^doned, that we ought to attack labours the whole object of which is 
ail'tll(|piiry after truth. If this kind of criticism is once introduced into 
the their progress will be greatly retarded. 

' • any 
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nnv oonfiilenco. We obtuui results nincli In(»r^^ eon^-rnnt liy sub¬ 
stituting for the pure phosphorus in the siiiuo expcriuieat a 
metallic pbosphuret,the proportions of which may be (lelermined 
very exactly i)y synthesis, when it is prepared in the way I have 
described. By acidifying the phosphorus by the action of the 
chlorc in contact with the water, and determining the quantity of 
chlore employed for this purpose, we may also attain very satis¬ 
factory rcsnlis. Finally, on examining by synthesis the pro¬ 
portions of the chlorure of phosphorus at the maximum which 
corresponds with the phosphoric acid, we may attain very great 
precision. Sir H. Davy had already employed this last method. 
Our results were so different, that 1 at first suspected there was 
some error on my part; but having constantly obtained the same 
numbers, J regard the following proportions as very near the 
truth. Chlorure at the maximum: 

Phosphorus 15'4—100 

Chlore .. 84*()—549'! 

100 

Hence phosphoric acid: 

Pliosphoriis .. 44‘'I8—100 

Oxygen •• .. 5j'rj2—124'8 

100 

On comparing the analysis f»f the i)hosphorous acid which we 
have given above, with that of the phosphoric acid, we see that 
the quantities of oxygen in these two acids are in the ratio of 
3 :5, instead of I ; 2 iw Sir H, Davy has indicated. 

According to the scries of the combinations of the phosphonis 
with the oxygen, we are well founded in admitting that the 
phosphoric acid is formed of two atoms of phosphorus and five 
atoms of oxygen. On this supjiosition, and representing the 
oxygen by 10, the relative weight of the atom of phosphorus will 
be 20*03; that of the phosphoric acid ^ 99*^^? 

i also directed my attention, and even during a very long time, 
to the analysis of the phosphates, in order to discover the laws 
of composition of those salts. M. Berzeliu8,,from the analysis- 
of two phosphates only, has concluded that the oxygen pf the 
acid is do\il)le that of the base; but tlie salts which he has ex¬ 
amined are certainly not neutral salts. I have analysed a great 
number of phosphates, and I am not yet able to explain all the 
variations which I met with in some species, d adhered to the 
composition of the phosphates, in drdcr to discover that of the 
phosphites and kypophosphites; the comparison of the propor¬ 
tions of those different salts being very interesting in point of, 

S 2 ^ 
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theory. This labour not being yet terminated^ I shall confine 
myseif for the present to saying, 

1. That the neutral phosphites are changed into phosphates 
without ceasing to be neutral, as M. jGay-Lussac had idready 
observed- 

2. Tli^the neutral hypopliosphites become acid phosphates. 

’ 3. That the phosphoric acid strongly calcined contains a 
quan^’ty of water, thc'oxygen of which is as the third part as is 
the case in some phosphates. 

4. That the metallic phosphurets obtained by the process 
which 1 liave indic|tte(h correspoml with the [irotoxides soluble 
i^ tl|e acids; that by passing tlie phosphorus to the state of 

acid, and the metal to the state of protoxide, there 
rCStiw a neutral phosphate, in which the oxygen of the acid is 
to the oxygen of tlie base ;: 5 ; 2 ; and consequently, if metal 
passes to a higher degree of oxidation, there is formed a sub¬ 
phosphate, in which the ratio of the quantities of oxygen be¬ 
comes that of 5 ; 3 or 5 : i. 

5. That the phosphites and the phosphates have, with the 
nitrites and nitrates, acery great analogy as to proportio^ia;—that 
the same analogy has been already remarked in the proportions 
of tile acids with a base of phosphorus and azote. ^ 

6. That sulphur and phosphorus do not present^so many 
points of contact in their properties as generally suppqsed. 

7* That the force.^’hich produce the combinatione^SiKm to 
flow from another source than those which determine Iheir pro<» 
portions. i 

8. Finally; that when one and the sam body can fofm several 
acids with oxy'gen, the same l/asc produdl^ with these ^cids, salts 
so much the more soluble the less oxygen there is in the acid. 


r 

LV. On (he Mosaic Cosmogony* By Mr* A* HoKn. 

' To Mr. Tillo^ 

jN^eYBR having been a prindpal in the dispute re¬ 
specting the Mosaic Cosmogony,—though it is now terminated, 
may. I be allowed, as au ‘‘auxiliary,*’ to make one or iwo^e- 
marl^ upon the subject) 1 wish the piqre especially ,|p do so, 
becauseuhe party that has ostensibly leit the fie^, retiree as if 
lus positions never have uOr ever can.be rented. 

0n reviewing the controversy, the auti-cosmologist maybe 
ct^oparjed to a foreigner, who presumes to decide upon tbe me-. 
t,.our great dramaUc poet by a French tranmtion; and 

though 
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though repeatedly corrected, and reminde<l of his injustice to the 
author, persists in urging his varnucular proofs, that Shakespear 
is a mere playwright, d^ituteof genius and truth in every plot 
and character. Had the anti-cosiuologist tindorstood hut n lit¬ 
tle of the language in which the cosmogony is written^the pages 
of the Philosophieid Magazine never would have'1)een record 
of the following nnphildsophical conclusion : ^ Neither forest 
trees, shrubs, nor lichens come under the description of grass, 
seed^hf.aring kerbs, or fruit-trees,* In tins reflection he relies 
upon the common version, which makes MtTT a generic uouti, 
contrary to the ahalogy of the Genesis: the terms that char.U*- 
tcrize organized beings, except where the rational species is de¬ 
signated, are all genes'aL The eleventh verse literally runs 
thus: * God said, Let the earth shoot Jorlh the vegetable 
MCn , the herb making seed, the tree producing fruit 

for its kind, whose seed is iii itself, upon tlie earth.* The ob¬ 
jection that, if this account were fact, we shouitl have no forest- 
trees, is extremely vulgar ; as if the oak and the beech came not 
under the denomination of * fruit-bearing trees,* merely'becau&e 
their mast and are never found" among the nvts and 

oranges, grapes and iieciarines, that decorate the //ewer/-tabic. 

The inference, so pertinaciously defended,—that Moses has 
confined the existence of the aquatic atnmals to the fifth day,—is 
equally unfortunate. Moses informs ns that, at the commetioe- 
ment of this period, ^ God said, Let the q||ters bring forth abun¬ 
dantly the moving creature that hath life/ Gen. chap, i. ver. 20, 
The author of the Cosmogony never designed here to be under¬ 
stood airif 110 specie^lt animated beings hsd before existed. 
His language is very^foertt f/orn that hi which he describes 
the first p/oductioH of lafe animals.—We have the autliority of 
Moses himself, in another instance^ for the import of his lan¬ 
guage in the present case. 

In the following pass^^Bkod. chap.-viii. ver. 3.) tlie mode of 
expression €s here precisi^y the same with tliat above mentioned 
in the Genesis : ‘ The rii^r shall bring forth frogs ahuudantly.' 
Would it not be a monstrQUs absurdity to argue from tliis pass* 
age that, liecause ^io8^ feiys nothing of th«r previous existence,, 
tliefefore there must have been no frogs in the Nile before this 
ev^ilt? though it would be i^ery difficult perhaps to prove the 
fact'; - But es ^Here cin:taihly tfrere frogs in Egypt before tfds 
period; so, if the same words have the same meaning, th^re ^re 
' living creatures* in the waters prerions to the J^jfh day; though 
till then they did.not so ahmdanil^ey^stm Besides, a physical 
caiise can be assigned for the peonliar expression Moses mes, 
whicli also contains a sufficients reason. for the aquatic animal^ 
Temainiag unnoticed till this period; The waters ba^ hitherto 

..S3 beeij^ 
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been so highly impregnated with the earthi^, that stratum super 
stratum were so ra])id)y deposited that tliey proved the grave 
rather than pernuineiit habitations fur their tenants. Hence many 
of the species perished entireW, and i^tliers were vastly dimi^ 
nished. But in tlic fifth period the water, being siifliciently 
purified by immense depositions, not only permitted the more 
perfect orders of u<|uatic animals to exist, but the Creator re¬ 
plenished the ocean with an increased number of inferior inha¬ 
bitants suited to the improved state of their element. 

I am', sir. 

Your very obedient servant, 

Wjrcombe, Oct 9,1810. Andrb\T HoRN. 

LVI. A new View (f Vegetable Life, By Mrs, Agnes 
* Ibbetson. 

2b Mr, Tilloch, 

Sir, — The very curious fact I Iiave now to exhibit throws 
(I think) a new light on vegetable life, perfectly confirms the 
truth of all 1 have hitherto shonni of the history of their ge¬ 
neral formation, and renders the commencement conformable to 
those unwersal Laws which appear to be established not only in 
the vegetable, but in the animal and mineral world; as 1 shall 
show at the conclnsit^of this letter. 

In my last I depicted the curious manner in which the flowers 
are developed in the interior, both in trees and herbaceous plants, 
the year they are completed at the ejg^ior of the vegetable. 
But 1 am now authorized to sujjpose tmrc there is a prior ^br- 
mation, both of leaves and flowers, prior to that in which they 
are collected and enlarged in the middle of the plant. In the 
first I W'Oo able to follow the formation in' a regular scries, till 
they appeared opening into flower, and making their way out of 
the-vegetable througfi the buds in the usual manner; but the 
buds in this case are really the vehicles for completing md send¬ 
ing out the bunches of Huwers and leaves, and not (as it was 
supposed) the part in which they are formed:—yet to trace in 
a. series wliat I am now going to 81 h)w, w mpossihle, as it will 
not admit of it. I shall, however, give an exact account of the 
whole process, and the consequencea that must (1 thiidc) result 
from such a formation. 

Having cut an extremely thin specimen of the wood .of the 
cupressus longitudinally, placed it in my slider, under my 
bwt microscope (though using very low powers) 1 was surprised 
to a sort of running pattern of leaves md flowers adorning 
Overy two or three stripes of the wood, and now and then col¬ 
lecting 
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lecting in thicker patterns, when the lancet, in passing over the 
raised part, pushed them up together, aggregating their numbers. 
See fig. 1, PI. No.[Plate IV.] • 

Alter examining many different cuttings, I got a fresh branch 
of tile elm, the beech, the oak, the plane, and rose, and cut 
specimens from ekeh:—still the same object was visible, tliough 
arranged not exactly in the same iiuumer, yet in stripes of 
flowers. Convinced I was not mistaken, I made a hold effort at 
proving the fact to others, assured that if Sir William Merschel 
(who happened to lio here) saw it, no one would hazard the con¬ 
tradicting a sight whose perfection was so well acItiwwUdged^ 
or a judgement so well matured^ thougli they constantly dis¬ 
puted mine. I rcipicsted him, tliercfore, to prove the fact: and 
with tlie generosity and good-nature for whicli he is so much 
loved, he came and examined it directly; and sai(%. he saw it 
most plainly, I then showed him an horizontal piece, in wliich 
he also saw tlie same appearance of leaves and flowers (see fig.O). 
Assured therefore it was a truth ; the first specimen was allowed 
to rest for several days, while 1 was examining herhaceouii plants: 
but great was iny astonishment when I next viewed it, to find 
that it had ifirown ojf many white and doable lints, lietween 
which flowers and leaves did appear to lie formed, and t!iat*in 
many places complete bouquets had also aggregated of a glu¬ 
tinous jelly-like matter;—ill short,that vegetation seemed to have 
continued and prolonged itself even on tlij^glass; for as the wood 
had been cut with a pair of scissars, making its edge exactly 
even, each addition would be most visible. 'J'his w^as indeed a 
fact worth ascertainidjig and after trying it repeatedly, I again 
requested tlie favour m Sir William Hcrs^diePs assistance. Me 
gave it me with llie same simplicity and kindness as before—di¬ 
rected me to divide the talc into squares, thus regularly magni¬ 
fied, that 1 might be sure of the increase of the part; and then 
taking an exact drawing of the specimen by tlmt measurement, 
there could be no fear of my not knowing the real quantity 
added, even to a kaids breadth. This was completed <’n Friday; 
but on Sunday morning just looking at it, 1 was not a little 
vexed to see that (great damps having prevailed in the atmo¬ 
sphere) much moisture had insinuated itself between the two 
talcs; and would, I was fearful (I)efore Sir William Herschel 
came on Monday), destroy that clearness and distmclness of 
form for which both leaves and floivers are remarkable, I there¬ 
fore prepared two other specimens ruled in jthe same manner. 
In three days, though the wet hife, from a renewal of moist 
weather, still in some measure injured it, yet the lines and 
flowers were Jierfectly delineated:—indeed, the only harm mob*- 

S4 tuve. 
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ture (loeS| is to render each individual part less distinct: stilly 
however, thev were sufficiently so, to be perfectly perceptible to 
Sir William tiersthel, who said he tlmufrht there could be no 
doubt that it was the continuation of v^etat^m ftp the glass. 
This was. indeed a great matter when so 

witnessed. Sir William Herschel also did me’thc honour to see 
the first specimen. 

Fig. 2 was the sf)oiled piece, w'hich had however increased to 
fig.«. Fig. 4 was one of the specimens Sir William examined^ 
which was increased in three days to fig, 5; and another which I 
have not added, fearful of augmenting too much the number of 
specimens. Indeed the collection of flowers on the glass was 
evidence sufficient of the fact; for no power but their own could 
place them there. The white specimen might be, and ivas laid 
m the glas^ but the rest could not be cither taken off or put 
on, unhurt,^dthout Nature’s help. 

On further examination I found that, if I watched with great 
exactness^ drops of moisture were to 1:^ seen ejected from the 
many cut ends of the line of life j and that when the more dimi-> 
nutive lines of that part increased in length, wherever the liquid 
had fallen^ and the double line also passed through it, bunches, 
of flowers had protruded, till tliey became either wreaths or 
bouquets, running and growing in a fanciful manner as long as 
the moisture would sustain or assist in forming them ; some¬ 
times even more than ^wcek. It could no longer he a doubt¬ 
ful fact; for on exam^ig the talcs and glasses I found them 
covjercd with different beautiful patterns, which had proceeded 
from all the specimens accidentally thro^^on the surface; and 
so opposite is the jelly-like appearance wlhe new propagatinn, 
to the winte one presented to examination, that it is not possible 
to mistake them, or to take «)ne for the other: the lines, indeed, 
are always white, but the flowers and leaves, I find, rccjuire 
more than a fortnight to become so: and such is the glutinous 
power with which they stick to the glass, that nothing but soap 
and sand can eradicate them; nay, even a knife is sometimes 
required to scrape the wreaths off, as they absolutely almost 
indent the talc: yet so high do they lie above the surface, from 
the quantity of leaves and flowers in the bouquets, that they are 
easily injured. But great care should be taken that a confusion 
is not made between the white lines of the increasing vegetation 
and those that are formed by cracking the talc, for 1 have now 
diseovered that they are very much aliko: however, it is the 
lilies <mly. It is better thirefore to take it on glass. My 
glasses are absolutely covered with beautiful patterns^ and the 
afiechnens will not only inpreasft from the ends, hut some wi]| 
.. ." augment 
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wignwnt their bouquets, both above aiul under (if not fixed too 
close to the glass), wherever moisture has prevailed; but I have 
■never seen any part of the wood groiv; it is merely the 
leaves and fldwen^ with the dou1)le Hue, which is certainly n cii** 
niinutive thread^^ the line of life. That this matter on the 
glass is a ermtimetifin of the vegctahle life^ and hg. 1.. a prior 
formation of the preceding year, I canvot doubt, I believe also 
it is merely the corolla, pericarps and pistil, tliat carry tlie 
appearance of a flower in the stripes. 1 have generally found 

them round, oval, or some form like this: but 

SO extremely diminutive that it is impossible the flower should 
(I think) contain any thing more than the parts I have named, 
and perhaps the stamen cases \ and if it is a prior foTniation pro¬ 
truded the preceding year, it is reason enough to account for 
the different ingredients of the flower being all made in a separate 
place;—for, being composed of such various and dissimilar parts, 
might not the juices intended to form the pistil be highly de¬ 
trimental to the pollen? and thus with the rest. Hence probably 
the extreme pains Nature takes to divide the various liquids^ne¬ 
cessary to vegetable life, and the uncommon arts resorted to to 
prevent the possibility of their meeting, by confining them 
within layers of cylinders without any means of communication. 
This law is so evident and universal, tlmt it is generally the first 
idea with which a dissector is struck, as it is most plain and po¬ 
sitive in every planW Du Hamel observed it, and has given a 
print of it ; as well I0^u Petit Thouars. 

If, therefore, we suppose this part of the flower presented in 
flg. i. to be a prior formation, it is most probable that it should 
be protruded in a separate slate, from the pollen and seeds. I 
have accordingly laid it down in this manner. 

The corolla, pericarp, and pistil, formed the first year, and 
followed the next by the insertion of the heart of the seeds and 
the pollen; which when so far ready rise up from the root in a 
different part of the stem, and after various preparations, regu¬ 
larly to be traced from point to point, enter the pericarp, where 
the formation of the flower is. complete, and wliere the whole 
process terminates, by tite displaying their scents and beauties 
in the open air. 

The fiower-rbud and leaf^lud therefore must be only intended 
for the receptacle of the unAnishagl flowers and leaves, the place 
in which those parts are completed, and acquire the last flnish to 
their respective forms. The flower~bhd, when at last fixed in 
its proper place, is followed by the flowers which were formed 
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the preceding year, now entering the flower-bud for the tirst 
time to complete their forms; by the heart of the seeds when 
ready, drawing themselves into the pericarp by means of 
the line of life, with which they are tied; and the pollen pow¬ 
der into the stamen. The whole then closii^," till near the time 
of fructification; when the enlarged floweMf"wiUiring new stalks 
(again leaving the flower-biid wliieh falls off, being scales only) 
the flowers shoot up into perfection;—then the seeds fill up 
their heart, acquire their outward part; and when the flower 
dies, they soon complete their cover, and drop into the earth. 
The leaf-bud also, by taking in the leaves, a:id completing their 
edges and upper cuticle (being evidently an after process), and 
thus gave the idea of their being formed there: nay, I have rea¬ 
son to think their pabulum is also a late formation, the bark- 
jnioe being then undoubtedly propelled into the leaf-hud. 

Thus this new discovery only more completely establishes all 
the facts I have hitherto made known of the formation of plants, 
and confirms some of the propositions I itrshcd to prove; viss. 
that the seeds, pollen, and flotver-bad^ arc formed in the root: it 
shows that also the Jiower-bud and leaf-bud are a totally different 
substance from the flower and leaf\ and that the account I have 
before given of the passage of the flower-bud through the wood 
is a realfacty and whicli this new discovery by no means invali¬ 
dates. indeed, it accounts for some trifling contradictions that 
did not quite assmi/ale. with the general plan, and for some 
diflicuities I could not brfore in/dersiamL The first was the 
earliest separation of the Jlower-iud and flower, when lit the 
roof, as every author and every prejudice h||jd taught me to seek 
the flower in the flower~biuL ' Now this pHor formation com- 
plctelyclears the whole,and >liows that the flower-bud was merely 
intended as a case to perfect the flower, not to commence it. 
How beautiful are they now made to meet, uiul tlio flower to 
enter there for the reception of its various ingredients! In the 
second place, it showed that what I took for the first commence¬ 
ment of the leaf was the weaving of the scales, and the finishing 
the leaf: indeed, I never before could account for the little 
branches of extremehf diminutive leaves I found also in the leaf- 
bud, with the loose fibies weaving other parts: the latter were 
for the sealesy the former the real unfinished leaves : while the 
leaf-bud is certainly formed in the barky as I have before shown. 
Thus, though the whole has been discovered by detached pteceSy 
i.t all arranges itself in a perfect regular manner, and, like a cut 
mapy each part fits into the pkee appropriated for it. If this 
does not. prove it true, 1 ^now not what will, since perfect con- 
sistencV'belongs to God a^nc: and I feel thoroughly conscious of 
my inability to produce or invent such a plan. In short, every 
V .r • additional 
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additional discovery, and evey new view we take, prove, that of 
the form and proceedings of vegetable life we before knew 
notkivg; all oiir facts have provedfilse; all our conjectures 
mistakes’, and that we must begin i»y banishing every former 
idea that respects fhe real nature of a vagi tahle; except tlic 
inimitable and \vi^f^:h»CTved'sexnal syAtem,Aud the' obser\’utions 
of many authors On seeds, wliicli have beoji reailp dissected. 
As to the nomenclature and general arrangement of plants, and 
all that part of botany, I toucli not on them.— I respect them 
as I ought, and only admire. All this will, I fear, appear bold 
language, especially in a woman: hnt it is necessary sometimes to 
be bold in the cause of trutli; and 1 am assured 1 am defending 
it. That no person hudever torn down a plant for examination, 
or followed a plant in the interior from day to day, and fr<mi 
year to year, I'am perfectli/ persuaded’, and these jn-ogressive 
steps are the only means of cotning at the sevrets of nature, 
and viewing the rising of its seeds from the first moment of their 
protrusion in their mother’s womb, and the formation of flowers 
from their beginning. But let me not he misunderstood:—1 do 
not moan to say that innumerable mistakes will not be foun<l in 
this general ])lan of the foundation of plants. As 1 enter into 
the details, 1 have no doubt there will. But I have watched 
with such carefulness, that I hope they will be few. Hitherto 
I have been most foi tuiiate in not discovering one gross error ; 
since I am so particular not to declare a truth till I have inves¬ 
tigated it ill so many ways, and placed it in so many different 
lights, that I hope the mistakes will not be serious at least. The 
present truth would not (but for so kind and perfect a vouclicr) 
have made its way io the public notice till next year. 

It is most curious, that in examining sea weeds I have also 
discovered the flowers and leaves either Ailing up the midrib or 
concealed between the cuticles: but they do not run from the 
root upwards, they are divided injto little separate plants with a 
sort of root to each. See fig. 9. the fuCus biilhosus, where they 
are to be taken from the midrib by numbers, as when that is torn 
up a number fall out, and will grow on the glass as long as you 
please to supply them with drops of salt water administered with 
the Angers. They grow also in the ipterior of the dulse, or 
fucus pimustifidvs \ and if the coralline is Arst taken oil' hy 
scraping it with a knife on each side, the flowers will be plainly 
seen.; for, thin as the dulse is, it is covered by a double coralliiie 
and many layers of net, besides having tl^c young plants in the 
interior. These evidently take iheir nutrrment from the lumps 
of jelly which forms their apparent root, within w*hieh g^rows also 
a small piece of sea weed—the wlrole appearing like Movka 
stone or Egyptian pebble. (Sec Ag. 8.) 


At 
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At the beginning of tliKs letter, I said that the cnrioiis forma¬ 
tion just discovered, agreed with the general laws of nature in 
the mineral^ as well as animal world. But 1 should rather, 
perhaps, have said ‘‘ they appear to agree*.** 

1 shall now explain what I mean by the f^||Kion.—All metals 
when first shooting carry ttic appearance and flowers^ 

But when examined they are always to be Amded into the re¬ 
gular forms belonging to each separate metal^ as ocfagonals^ pen¬ 
tagonals, &c. &c. though they carry the appearance of letwes 
and flowers: as is seen in the arborescent silver ore /h;w the 
mines of Poiosi ;—in the coininnn iron ore, when combined with 
salt, at Dawlish;—in the arborescent copper, and zinc tree. 
But they arc all (as 1 said) to be reduced into their primitive 
formSy and it is merely by their diminutive size, and their at- 
tractiou for each other, that they carry the appearance of a 
branch. 

But \Xi animal life byw'hat principle arc they made to receive 
the same form ? I have seen the scale of a^eetle when broken, 
recover and renew itself 'hy the same means, forming branches 
thicker and thicker, till the whole became one mass ; yet never 
growing lieyond- the boundary line given it, the creature being 
confined for r. few' days, and regularly examined in the micro¬ 
scope, till the whole scale was completed and restored to its per¬ 
fect state. I found also a shrimp witli ])art of the claw broken, 
and evidently renewing in the same manner: hut it appeared 
tome to resemble the metallic manner; tltatj^, to bo divided into 
octaedrons rather than the coral form of lime: but part of it 
bad grown so thick it was difficult to develop the exact ^hapef. 
A fly also, while I detained it in confineinei^ had a part of its 
wing restored in tl^ same apparent wav, and one part of it 
(some moisture oozing from the interior) absolutely grew after 
the creature was dead. But 1 had some most curious trials re¬ 
specting a butterfly that are most wonderful, but .l/fo long for 
this pim. But if any Naturalist will try these experiments, he, 
will, I believe, find them just and correct. 

• Some aqua-fortis I had by me, became, in diuolving enpper, not of, a 
blue eo/aurf. but tC fme preen; but ndding the mercury, it soon changed to 
a bcaut^iH^ee, and made adwirable mixture; fur it might be seen 

to vegetate to a few tniHu^rt limey and produced in a few hours vigorous 
branches of two inches iu length: wiien the hraiiches ore formed, it^ooha 
exactly tike Mocha stone. The experiment is certainly important, a>.ex- ‘ 
plaining how ramifications are pn>dacodin the fissures of slate, flints, 
agotet, Florentine'marbles; and, perhaps, eveii in their very substance at 
. the thne of their formation, by the intermixture of'saline and metalline 

E ardclos>and also bpw metals dissolved by and incorporated witb-the sa^ 
ne jmeosof theearph are foro^ into branches and seem to vegetaite. 
f OF coqp^ thbugh belonging to animals, must be classed os of the 
ggftjis,''ani|)livi^ble into the forms that sort of lime adopts.. 

Still 
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Still the vegetable draws its source from a totally different 
|>ower, from the viialiiy of that line on which its life and ex- 
istence depend. When the wing of the fly grew, it was visibly 
from the juice, and Iregan where the juice fell, and joined itself 
to the wing afterw^ji. But the vegetable requires hvo things^ 
the double lineaajH^ liquid, without which it cannot increase; 
for I have^U'atch^Unth care where the juice was when no line 
came to it, and it evaporated w'ithout any increase; it is there¬ 
fore merely the effect of the moisture on the continued line of 
life, that creates and excites it to further growth, and the con¬ 
tinuation of vegetable life. 

I am now going to undertake the leaf and flower-bud, 
rious dissections will be placed before the public, which delinea¬ 
tions will, I hope, clear up the whole of this subject, and make 
it impossible for the most unbelieving really to doubt the facts 
I have shown. 1 shall pursue the inquiry in a regular scries, by 
tekihg the buds from the first of their appearing till they burst 
out into leaf and flower;—ascertaining every three or four days 
the contents, and taking drawings of them every week. For 
this purpose, 1 shall frx on the ash, the lime, and the oak. I 
sliull also begin this week with the sea-kale and cabbage, to as¬ 
certain the interior flower of the herbaceous plants,—and the 
result will all be laid before the pulilit . 

I am, sir. 

Your obliged servant, 

Dawliah, Sept. lOiO, A(!N.KS IbbKTSON. 

Bescriptitm of the Plute^ No, 3. [Plate IV.] • 

Fig. 1. A speciiqcn of the M*ood of the ettpyessns cut longu 
tndinolly. 

Fig. 2. A specimen of the matter which grew on the glass. 

Fig. 3. Tbjt which increased frqpi fig. 2 in three days. 

Fig. 4. The .specimen which was drawn and measured for Sir 
Willi.im Herschel's inspection. 

Fig. 5, The same specimen of the wood of the Scotch fir, 
which increased on the glass from fig. 4 to the present size. 

Fig. 6. ,A specimen of the woo^ of ‘is cupressus dft hori¬ 
zontally. 

Fig, 1, A specimen of an hei^aceous plant cut longitudinally. 

Fig. 9* A specimen of tlw fucus htlLosus growing on the 
glass. ^ 

Fig, 8. A specim«i of the fnctis pinnatijmus. 

The herbaceous plant has its flower running up from the' foot 
inclosed ^tithin a circular vessel; vvhicli is not the c.ase in trees 
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or shrubs (see fig. 6, uaa), but it is very difficult to make them 
appear withiu. 

t4t Mrs. Ibbctson i*- mucli sb'X'kccl «t a «lo»blp mistnkp made l\v lier r<- 
spcclin^ the scale of t!u* tl>crniouicU r, w hu h was (p. 19-3, Sept.) 

of which not hi inu ort-ustomed to the sraic, uiul AjlUbvini: her books with 
her, she was deceived \>y tiu {jcrson to whom shc1fl||^- Itimweverunly 
mak^es the asserlion rcfejnctipg the heat the more iw^&sible to be believed. 

In Mrs. IhhetsonS last communication, p. Ittl, lino t5,ft)r “ hioher 
regions”rtad “ lower regions;” mxl in p. lU5,yt/r“approaches"' ap¬ 
paratus.” 


LVII. On Sir Humphry Daw’s Safe-lampy arid on Flame, 

Bij J. Murray, M,D, 

To Mr, Tllloc/i. 

Sir,— It has always been niy most anxious wish to combat 
whatever doubts I may have fotiiid to exist ou tlie pertect secu¬ 
rity held out to the miner by the continued use of Sir Ilumpliry 
Davy’s safe-lamp. 1 have cheerfully descended into the abysses 
of the mine to exhibit my unshaken confidence in, and entire 
conviction of, its safety. 

That on its introduction prejudice did exist,cannot be denied; 
but this, the offspring of ignorance, was soon dispelled by the 
beam of truth. It is difficult to believe that any one nurtured 
in the patlis of science can for a moment honestly doubt of the 
sufficiency of t!ie security. Let tliem with me enter the mine, 
that tt'e may rejoice together. • 

The extraordinary pha'nomena presented by tliis discovery 
were on their uunounccinent rashly questioned, and I am glad 
of it.— f^ires acquirit eundoJ* The most sublime discoveries 
that have adorned the annals of science have hadAeir ordeal to 
pass, and they have risen with livelier loveliness fr* the cruci¬ 
ble of trial. A 

In my experiments in the mine I have ventured to place 
the lamp in thojel of a i/ow'cr;—this would seem to contradict 
the exferimeuts of HoJ^ncs. In the Dec Bank Colliery, 
when tne fire-damp was flaming in tlie cylinder, I projected 
against it a quantity of that highly inflammable powder called 
lycopodium; but even this had no^other effect than to increase 
the intensity of light. Like an enraged and imprisoned tiger, 
it simply gratified tfie admiring eye witli the form it presented 
and beauty of its appearance. With this shield I could en¬ 
counter the fire-dainp in its most terrific form: and when my 
seryices iu the cause of humanity arc demanded, I think 1 shall 

not 
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not l>e foimd to shrink from tlie requirement;—and it would 
rest lightly on me, for the <hity will ever plense. 

Mr. Holmes says that the sentiment excited in my mind by 
the s\il>lime discovery, should have been npplicd to Dr. Reid 
Clanny, and not to^r H. Davy. My former opinion, however, 
remains niK-hangjdBtoiuch as I approve Dr. C*s exertions in 
tlie good cause, ^Mnt will not be said that his invention is at 
all comparable with the inslruinent jirojecled by isir II. Davy, 
for the operations of mining. I would not willingly ohend Dr, C. 
by iiuzarding any tlnng which would detract from its merits— 
“ valeat qtianium vaieie potesl —and yet I must, in deference 
to Mr. Holmes*s opinion, still say, I feci convinced that Dr. 
Clantiy*s lamp and the beautiful and perfect instrument of Sir 
II. Davy ought uot to be associated together, nor ever mentioned 
at the same time, 1 cannot otherwise appreciate the former.— 
Independent and essentially distinct, it is unfair to support its 
pretension by an endeavour to weaken the suftVages so honestly 
won by its distinguished author Sir Humphry Davy,—a discovery 
beautifully illustrative of his ingenuity and uiuvearied persever- 
ajue and assiduity. I heartily accord with Mr. Children, that 
it is not novelty^ a boyish plaything, which has won our ad¬ 
miration. That it ivill be permanent too, I with this excellent 
chemist firmly believe; and may hazard, without tlie prophetic 
e} e, to pronounce, that it w'ill live to die lionolir of its discoverer, 
vvlien we wlio now exist sliall sleep witli our fatlicrs; and, to use 
Sir H’s own language, it will be illustrated by discussion, and 
be exalted Iry tiine.^' It is indeed not novelty that attracts our 
regard: we are arrested by a discovery as extraordinary as it is 
important. It points to humanity for its olijcct, and our hopes 
beat high ; and in the tone of our exultation we will remember 
the discoverer. It attaches the signet of experience, and we are 
satished.—What would we have more than this? 

We may fearlessly approach ^lie prison w’hich confines 
the flame of tlifffire-danip*, wondering at its greatness, and con¬ 
fessing our astonishment at the simple means by which its mighty 
energies arc suixlued and made obedient to our wants and wishes; 
a simplicity which recommends and endears it the more.—And, 
oh! if possible, let no hallowed prejudices jOfevent its immiediale 
and universal adoption! Should not legislative enactment here 
step in, and raise the voice of authority ? 

I feel myself highly honoured by the handsome manner in 
which Mr. Children has been good enough to piention my name 
in his admirable paper, written as a commentary on Mr, Long- 
muir’s remarks. 

The idea suggested, as explanatory of the phaenomena of the 
wire-gauze, by a writer in the last number of the Annals of Phj- 

• losophy* 
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Insophy, is made void by my experiments with parallel rods not 
intersecting to form meshes. 1 am happy to afford you a cor¬ 
rect solution, the inference of actual expcrimeiit. In the results 
of the experiments detailed in a former number of the Philoso¬ 
phical Magazitie, I have stated my belief J||U the phtCnomena 
were neither electrical nor magnetic. I the rod in¬ 

troduced into the flame of a candle apprwSlw^ the wick, it is 
invested \vith a cloud of aqueous vapour, 'which ^fills up the 
chasm to which 1 have alluded. This emanation of a(]ueoiis 
vapour will suffer condensation by contact with the meshes of 
wirc'gauze cooled by the ambient atmosphere ; flame cannot 
therefore run tliis gauntlet—for, in fact, the meshes are filled uji 
by a transparent screen of aqueoas vapour. The cause of the 
interval between the surface of metal to which I have in my for¬ 
mer paper referred, is now completely dnd satisfactorily solved. 

I have made some experiments with flame—the a(|ueous par- 
ticleir seem chiefly disengaged from the sides of the cone of 
flame. Tlie upper part of the spire evolves the charcoal and 
heated gases. Sir H. Davy observes, tliat if burning phosphorus 
is introduced into a large extent of flaming alcohol, its flame 
will be seen within that of the other: but I observe, if the base 
of the flaming cone is from one to two inches diameter, that 
both sulphur and phosphorus, when plunged into it, previously 
ignited, are severally instantly extinguished; nor does j^tassium 
even burn in the interior. 1 have supposed that probably, when 
a larger surface is employed, the uneven undulating surface might 
occasion chasms, through which the exterior air might enter and 
support the flame: indeed, the following experiment is aii^ogi- 
cally in favour of tlie opinion. 1 adopted a valve opening up¬ 
wards into the cone, and when the .*ilcoho) was burning,, little 
puflfs of air broke through the lateral surface of the cone. 

I am, with high respect, sir, ^ 

Your very hutnolb servant, 

Stranraer, N. B., Oci. 10,1816. J, MURRAY. 

■ P. fe.—Respecting the ignition of gunpowder by flame, I sim¬ 
ply alluded to the introduction of it ou a slip of ivory into the 
cone.'^ The cone of fiaine is not a solid or uniform mass, but is 
hollow within:—this is prm'ed by presbiug the apex by a plate 
of glass, and looking down through it i the mantle of flame suc- 
rmindiug the nick will thus appear nut much thicker than a 
wafer. " • J. M. 
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LVllL Abstract of a Memoir by M. Lsopold db Buca on tJie 
Limits the perpetual Snows in the Norik*^ 

3?hb detennination of the absolute height of the perpetual snows 
ill different latitud^k one of the most important branches of 
physical geograplm^Btheight depends essentially on the climate 
or mean teinperstal||||^ach place ; so that in order to attain the 
laws of the distribution of heat at the surface of the globe, it will 
he sufficient to know the height to which we must ascend under 
different parallels in order to attain the limit of tiie snows* 

The observations made under the tropics by Bouguer and De 
Flumboldt, those of Saussure, the determinations not less precise 
of M. Ramond in the Pyrenees,—>have proved that near the equa«* 
lor, as in the temperate zone, the lowermost limit of the snows 
agrees sufficiently with,tbe mean temperature. This is not the 
<^ase in the north of Europe, where, according to tlie most recent 
measurements, the limit of the perpetual snows is more elevated 
than one could have supposed from the mean state of the ther¬ 
mometer : besides, it is in Norway only that we can immediately 
observe it. Although the mountains of Sweden are numerous and 
very high, they attain almost no where the height of the perma¬ 
nent snows; so that this phsenumenon is in that country as much 
unknown as' in the greater part of France or Germany. 

The cdiservationa of M. de Buch were made upon several peaks 
of tliat V8&t uhain of mountains whicli divides Norway throughout 
its whole length, and extends without iiiterruptioii from the 58th 
to the 71st degree of north latitudef. The peak of Saletinds, 
the elevation of which above tlie level of the sea is 1794 metres, 
exceeds very little the limit of the snows : M. de Buch fixes it at 

* Annnles de Cliimic et de Physioiie for June 1816, tome ii. p. 188.— 
This interesting paper was read by M. de Buch to the Institute in March 
1610; but it was not printed until 18*C: at the conclusion of a French 
translftudh (by M^yn^s) of M. ^ Bueb's Travels in Norway and Laplond, 
M*e regree.thac tiilftmits ofthis^bhrnal compel us to abridge the present me¬ 
moir : w^have taken care, however, to suppress nothing important, and have 
aditcred as closely as possible to the words of the author .—Note tnf JMieMri. 
(7(71/ tumCf a7td Arogo, eiitore rf the Anntiles de. Ckimie et de Physique, 

f This chain yields to very few mountains io Europe in point of height, 
and surpasses them all by its extent and mass. we traverse tbe^lpa 

or the Pyrenees, and scarcely arrived at the IPasses^e commence sndd^y 
to de^scend, we know of no pass exceeding a leagtic in breadth. On the 
Long FreW in Norway, on the contrary, when we have ascended a valley tp 
its origin, we see a platfoi^ t^ ridge strotchiag our, the height of whkm )• 
almost every where 1400 mer^ above the level of tlie sen, and the breadth 
eight, ten, and even twelve leagues. It is impossible td traverse Uie chain 
in one day : the inhabitants of the west side, who must pass over these dc* 
serts to go into the eastern provinces, are obliged to pass the night there, 
at the risk of losing themselves in everlasting mists, nnd perishing ofctdd in 
iJje midst of tempests and whirlwinds of snow.—M. de ouch. 

VoL 48. No. 222. Oct. 1816. T 1690 metrea^ 
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1690 metres, the latitude being about 61°. This hdght is less 
(only 1597 metres) in the chain nearest the sea, which is called 
Folge-Fonden-Field. Finally, the Mclderskin,^ still nearer the 
ocean, qonstaiitly retains the snow, and yet its'peak is 209 me¬ 
tres below the limit at which wc observe J|^ame phicnomeiioii 

the Great Chain. 

In-order to account for this gradual ^Plnhg of the limit of 
snow in proportion as we approach the ocean, M. de Buch re^ 
marks* that the prevailing winds on the coasts of Norway are al¬ 
ways sbuth-west and south; northerly and easterly winds are there 
infinitely less frequent, and feebler. Now the former come from 
the warm regions: in passing over the sea they are saturated with 
humidity; but being soon cooled by the continents, a part of 
the dissolved water is precipitated in the form of mists, clouds, 
and, finally, of those torrents of rain which inundate the islands si¬ 
tuated aloug the shore the sun penetrates but rarely this almost 
{perpetual bed of clouds, and its rays warm the ground but slightly; 
the temperature of the warmest months ought consequently to be 
less near the shores than in the interior, where the sun during 
the long days of summer exercises a great influence. There is 
therefore every year less snow melted on the mountains which are 
near the sea; and the limit at which it keeps unmelted ought to 
be lowered much. 

' Another cause, of which Saussure had already perceiVed the in¬ 
fluence, is the mass of mountains. If the snow occupies a great 
extent, it lowers considerably the temperature around, and thereby 
prevents the lower snows from melting at elevations at which it 
would melt on isolated peaks. M. de Buch finds in the form and 
situation of the chain of Fondeu Field, something on which to 
found a fortutmte application of those considerations to the re¬ 
markable phaenoinenon which he wished to explain. 

If we quit tbe countries just mentioned, and proceed 10 de¬ 
grees furtlicr northward, i.c. to the;.extremitie 9 ,|pf the European 
continent, wc expect to meet with the snow limit almost at the 
surface of the ground; but the general aspect of the country soon 

There never falls at Bergen in the space of a year, less than 68 inches 
of tain, and frequently d2 have been known to fall: whereas atUpsai, in the 
sanw- latitude, but in the interior, t!»e annual quantity of rain does not exceed 
14 inches. Tbe currents of heated and humid air which produce these 
great di6fcrences also exercise a remarkable influence in the gravity of tbe 
atmosphere. M. Hertzber^ of Kynservig, by using excellent syphon baro¬ 
meters, never saw, for ten years, the mean annual height of the barometer 
exceed 23 inches and half a line (0'7592”').. 1'liis r^ult is confirmed hy the 
obsenations of M. ^troem, tinder the 6dd degree, nnd by those of M. 
$ 9 l^Uc ill the 6Sth; and it will appear still more curious to learn chat at l\‘- 
tqi^urg, Abo| and Stockholm, in the Baltic, Uic mean anniial height of the 
' ti^meter frequently rises to 2d inch. 3 lin.-O'TdlC^^Af. de Jiuch. 

shows 
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Mioft’S tliat this is not the gase. We find, in fact, under the 70th 
degree of latitude, fields and gardens well cultivated; a numerous 
population also covers the shores of the’ great arms of the sea, 
and beautifiil forests jjfrow in the valleys. It is towards the ex¬ 
tremities of Lapkiyi|tl(it the immense chain of mountains of Nor¬ 
way divides and fl^Kdisappears. One of the latter peaks, the 
Akka-Sokki, sitUaIRrin the interior of the Gulf of Alten, was 
not covered with snow when M. de Buch ascended itpn the Itith 
of Atigust ISO 7 , and nevertheless, according to the barometrical 
observations, its height above the sii^ is 1021) metres; but an ad¬ 
joining mountain, the Storvauds Field, retains the snow the whole 
year; its height is 1071 metres :—hence it results that in the 70th 
degree the limit sought ought to be nearly 1060 metres. This 
height is, as we see, considerable; it equals that of the Puy du 
Dome, above the ridge of Clermont, and surpasses the height of 
the principal mountains of Germany. Henceforth we ought no 
longer to b*? astonished that at the level of the sea, 1 . e, 1000 
metres below the snow limit, vegetation has still some vigour and 
the forests extend to great heights; besides, the heights* at which 
the various species of treCvS and shrubs cease to grow are very 
clearly defined. The limits of the pines and birch-trees never vary 
beyond30metres, and exhibit themselves like lines of detnarcatfon 
cut along the sides of the mountains. We dwell upon this obser-^ 
vation (in all respects so curious) the more forcibly, as M. dc Buch 
made use it to determine the snow limit at the North Cape* 


The following is the table of his results: Mcties. 

The Pine {Pimts sylvestru) disappears at 237 
The Birch-tree (/Je/7//n f//Aa) - - 482 

^T\\^yiyx\\Q [Paccinium Myrtillvs) - 620 

The Mountain Willow {Unlix myrumies) 656 

The Dwarf Birch {Retain ymna) - - 836 

The snow ceases to melt at - - 1060 


There is therefore a difference of 245 metres between the limit 
of the pine and that of the birch-tree, and 578 metres between 
theUmit of the hirch-trec atul the snow linnt. These relative, 
differences are the same in Norway and Lapland, although the 
absolute heights of the limits are different. Thus we see the pines 
disappear at 980 metres; we must rise to 1225 metres =: 980 

-{-245 in order to find the limit of the-,and the snow limit 

will be at 1803 metres = 1225-f-578, 

We might easily, by setting out from these data, determine the 
height of the snows on the remotest islands towards the frgzen 
sea; although, considering the little elevation of the mountain, the 
snow does not remain the whole year. Thus near Hammer Fest> 
the last city of Europe to the northward, we find birgb-tr^ 
under the form of weak shrubs at a height of227 metres;—at R4a- 

T2 * geroe 
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geroe (the islatid where Cape Norths} we see no traces above 
130 metres: the snow limit will therefore be 805 metres =s 227 
+578 at Hfimmer Fest, and 708 metres|xs 578+130 at Cape 
North. The rocks of this last point are Oj^v3d0 metres high, so 
that it would require 318 metres more hlMB^r that the snow 
fthoi^d.not melt in summer. -|H|P 

One remark of great truth we owe toiWirde Buch, namely, 
that the snow limit ought to depend chiefly on the temperature 
of the months during which the ^nows usually melt; so that it is 
not the mean temperature which determines its height. Thus in 
the interior of the Gulf of Alten, the mean degree of the thermo¬ 
meter is less than at Cape North*, and yet the snow limit there 
is much higher. This is because one and the same mean annual 
temperature may result from very different monthly mean tem- 
pet^^res; as we may be"convinced by the subjoined table, which 
presents^ month by month, the mean temperatures of Mageroc 
(an island of Cape North)^ and of Uleoborg, under the parallel of 
Torneo. 


eroe. 

- lat. 7 li® 

Uleoborg, lat. I 

January, 

- 5*5® 

- 13-5° 

February, 

- 4-9 

- 10*0° 

March, 

- 4-0 

- 9-9 

April, 

- 1-0 

-- 3*2 

May, 

+ M 

+ 4*9 

June, 

+ 4*5 

+ 12-9 

July, 

+ 8-1 

+ 16-4 

August, 

+ 60 

+ 137 

•September, 

+ 3-1 

+ 8-0 

October, 

0*0 ' 

+ 3 7 

November, 

— 3'5 

- 5-2 

December, 

- 3-5 

- 10-2 

Mean result 

= + 003 

= + 0-63 


fy 


We see that the definitive mean temperatures of the year differ 
little from each other in these two places, and yet the mean of the 
positive temperature rises at Uleoborg to whereas it does 
not go beyond 4^* at North Cape, Those considerations add to 
tlie interest which ought to be excited for the determination of 
the snow limit;—if its height in fact; is onl^ reflated, as we have 
said before^ by the summer temperature^ n mil become in some 


■ Tlw mercury often freezes in the open air at Alten, but never at Cape 
l^lQrtb. The thermometer falls every winter at Alten to S5'’below zero,. At 
North it is only —12*, or at most —15% and —17*05 is the eatrente 
Ttius tbe sea never freezes iu those regions. Wc must bi^ SO or 30 
from the latter promontorybefore wesee the islands of ice, and 
aXflf they are very far off in Che borbou,— jkT. dc Buch^ 


respects 
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vcspeota a'measure for thV^strerigth of vegetation, which must de¬ 
pend only on temperatures above zero. . 

The height at whic)i the perpetual snows are found under difr 
ferent latitudes, afl^he distance from their limit to that of the 
trees, have beea jjjH^ly the subject of a profound discussion in 
the ProZe^07Mewa3BPs/n7'Kfw/ie Geographica Plantarum of M, 
de Humboldt. VVe shall give in a future number ofthe Annalcs 
de Chimic et de Physique an extract of that part of the work 
which contains some new and ingenious considerations on the di-r 
rcction of isothermal lines. At present we shall con^ne ourselves 
to such of M. dc Humboldt’s results as refer to the interesting 
question which is the subject of the article. 

1, Between the tropics from 0^ to 10^ latitude in the cor¬ 
dilleras.of the new world, the limit of the snow = 4795 metres 
(2460 fathoms). The mean temperature of the air at this height 
is not zero, as Bouguer and after him all have admitted, but ra¬ 
ther + 1*5° centigrade. 

2. Between the parallels of 19° and 21° of north latitude, 
Mexico, at the entrance of the torrid zone, we find perpetual 
snowcat 4580 metres (2350 fathoms),. 

8. Under thetemperate zone, on Caucasus lat. 42® —43®, the 
height according to Messrs. Engleliardt and Parrot is 3216 me-r 
tres (1650 fathoms). 

4. In the Pyrenees (lat. 43°), M. Ramond finds the 

permanent snows 2729 metres (1400 fathoms*). At this height 
the mean temperature of the year = — 3'5‘’. 

5. The 

• We might have been astonished to find a difference of 487 metres (550 
fathoms) between the height of the snow on Caiicosus and the Pyrenees, 
almost under the same parallel, if the discussion to which M. de lluch de¬ 
votes his memoir had not shown how great is the influence of local circum> 
stances. Ttie following passage, taken from a letter, now very old, of 
Ramond, will have the double advantage of affording a considerable degree 
of certainty as to the determination of altitude which ttic text conrnios for 
the Pyrenees, and of making known tlie peculiar causes which in this chain 
render the observation difficult. 

** I have remarked that the inferior snow limit descends lower the higher 
the mountains rise, and that the mountains which form the skirts of a chain 
are deprived of snow at a height ntwhich the centremountains are covered. 

** Thus the Peak du Midi, although 593^ metres (loQ6 fathoiiis) high, has 
A permanent snow, if it is not in a ravine exposed to the imrili-west, and 
stul it disappears in warm summers. Neouville and Peak kiong have perma¬ 
nent snows at 5856 metres (1450 fathoms) only, and these snows conbin 
gUcicres which never appear above them. Rut in order to have the charac¬ 
teristic limit of the Pyrenees we must go to the centre of the chain, t. e. to 
the environs of Mont Perdfi^Marbori^nxid VigueMale. I remark as follows 
in places favourable to those kinds of observations .'—there ar^ 

^rmanent snpw above be Port de Pinedet Cot de NtTelle. the luke or jkfjMt 
^trdu, and above the peaks of Port de Garvarnia, &c. Ine mean etdoMte 

T3 . ;:of 



294 On the Limits of the perpetml Stiom in the North* 


5. The mean of the observations recently published by M. 

Wahlenberg gives for the snow region jg^tbe Alps (lat, 45®f 
—46°-i) 2670 metres (1370 fathoms), ^(^ii height the mean 
annual temperature =—4'^, the mean of wmter is—10®, that of 
summer+ G®. ^Iljk 

6. Tlie mean temperature of the year,ipie height at which 
M. de Buch has found the limit of the snows under the 68th de¬ 
gree of latitude, is — 6^ j that of winter = —20*5®, that of summer 
+ 9-5". 

From the parallel of Popocatepec in Mexico, to that of Etna, 
the inferior limit of the snow has not yet been determined by 
direct measurements. According to the researches of M. de 
Humboldt, this limit, by the latitude of 28'17®, which is that of 
the Peak ofTchcriffe, must be 3800 metres (1950fathoms), but 
the height of this ridge is only 3711 (1904 fathoms); so that if it 
is clear of snow during summer, it is less on account of being 
heated (as was thought) by the volcanic fire, than on account of 
its elevation, which is not considerable enough. 

In order to show how much this department of general physics 
has gained latterly by the researches of travellers, we shall sub¬ 
join the heights which Kirwan and all subsequent authors assign 
to the limits of snow, and by their side the results which have 
been furnished by direct observations ; 


Latitude, 

0** 

20 ® 

45 “ 

61 “ 

62 “ 

65“ 

67 "* 

674 ® 

70® 


Height of the &ww Limit 
from actual ohtervation, 
metres. 

4795 
.. 4580 

.. 2729■ 

1690 

1582 

• • • • • * 

1169 

1073 

.. 1060 


Height of the Smno Umit 
acco)'iii»g fo Kiman, 
metres. 

4783 

4186 

2343 

• • • • • 

943 

766 

t • » • • 

619 


of these elevations is about metres, (or 1350 fathoms), and all thinj^s 
considered, I do not think it ought to be hxed lower: perimps il may even 
be carried the length of metres (1400 fathoms), for below iliA the 
carpets of snow are not contioued, and their being muintaineii depends on 
local circumstances, of ravines, or exposure, &c, Resides, nothing » more 
difficult chan to establish this fact in the Pyrenees, because the whole ceu^ 
tre of the chain is composed of mountains vertically broken : there arc 
almost no moderate slopes ; the snows roll dowm and form heaps which re- 
warmth of summer by their thickness, whilst thu heights, which 
<^j||l^4o be covered with them, are bare.*' 
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LIX. On Cast Iron and Steely with Experiments to ascer^ 
tain whether Macanese may be alloyed with Iron, By 
David Mushbt,,^^. of Colefordy Forest of Dean, 



_ To Mr, Tllloch, 

A 

Sir, — As soon ^ the following analysis of Swcdisli iron and 
steel, by Bergman, was generally known to the iron* trade of tins 
country, an expectation prevailed that by combining manganese 
with tlie ironstones or iron ores used at our own furnaces, or by 
the discovery of an iron ore already combined with manganese, 
a quality of cast iron would be produced, that might be manu¬ 
factured subsequently into bar iron fit for inuking good steel. 


{ Plumbago 
Mangane.se 
diliceous earth 
Iron 

r Plumbago 
J Manganese 
I Siliceous earth 
I, Iron 
r Plumbago 
J Manganese 
] Siliceous earth 
l^Iron 


Steel 


Bar iron 


2-20 

15-25 I , 

2-25 r P^*"*®* 
60-30J 

I 

100 parts. 

• 12 ^ 

15 -25 1 , 

•175 f 
84-788 J 



I am not aware of any regular scries of experiments having 
been performed on the large scale, to justify the general expecta¬ 
tion. The late Mr. Reynolds used manganese, not in the 
smelting furnace, but in the subsequent operation of rehuingthe 
cast iron, doubtless with a view to effect a combination of the 


metal of manganese with tlie iron, corresponding to the above 
analysis. The steel manufactured from this iron was in point 
of quality, I believe, superior to any formerly made from coke 
iron in this country, but I believe that no direct experiment 
was made to ascertain whether any metallic manganese, and 
what quantity, became united to the iron. 

Steel-iron and steel have since been manufactured to some 
extent near Ulverston, not with coke but wood charcoal, and 
the quantity or fitness of the iron for steel-making attributed di» 
rectly to a portion of manganese in the ore. 

In the above anal^U there is a decided anomaly, which of 
itself would be sufficient to lead to a suspicitm of the accuracy of 
the result. If in the first place it is admitted that the original 
crude iron contained 15 j per cent, of manganese, it is extrenwly 
improbable, from the superior affinity of manganese for oxy^» 
that no extra proportion of this beyom) th^t of the iron.shvuM 

t4 
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be wasted or bunU out during its exposure to. the blast of the 
refinery-; and that the resulting bar iron ehou ld sdU contain the 
same quantijty of 15| per cent, originally^Rw-i^ast iron. 

The French chemists very early doubte^hife presence of man-' 
ganese in iron and steel, and subjected sonMQjjiaheir Ixest steel to a 
xigidaaalysis. 1 find the following record^|Beir experiments by 
VauqueUn, in Nicholson’s Journal, quarto vol. n* p* i 


Steel, No. 864 

Carbon • • 

•. 0*007£9 


Silex 

.. Q-mh 


Phosphorus 

.. 0-00345 


Iron •• 

.. {>9Soo{ 

1 00000 

No.‘ Sd4 (Large piece) 

Carbou ». 

.. 0-00683 

Silex 

.. 0-00273 


Phosphorus 

.. 0-00S27 


Iron 

.. 0 98217 

1 -00000 

No. 977. 

Carbon ., 

0-007S9 


Silex . 

.. 0 00315 


Phosphorus 

.. 0-00791 


Iron • • 

.. 0'9S217 

1 00000 

No. 1024. 

Carbon • • 

.. 0 00631 


Sil«c 

.. 0*00252 


Phosphorus 

.. 0-00520 


Iron 

.. 0-07597 



1 -00000 


The approximation of the results of these experiments to each 
other, in which the presence of manganese was not at all disco* 
vered, is a strong proof of their accuracy; but as Vauquelin and 
Bergman in no case seem to liaVe analysed the same iron, it 
docs not prove the non-existence of manganese in the Swedish 
iron analysed by the latter. Those who cmisidcr the excellence 
of steel to be derived from the presence of metallic manganese, 
may deduce an inference from the experiments of Vauquelin in 
favQpr of their own theory; as it is confessed in the comparative 

S snts detmied jn tnat memoir, that steel of France 
stand comparison with the best steel of England: the 
tUs count^ being always manufactured from the best 

^ ' Swedish 
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Swedish irons* As for as my own experiments go on the sub¬ 
ject of '4malysing by jj^xidation and'fusion the ores from which 
the Swedish sbmMpare manufactured^ 1 have not found any 
indications of a largeTproportion of manganese than I found in 
the ores of this Nor have 1 at any time been able to 

satisfy myself thatl|Hfresencc of manganese imparted any pe¬ 
culiar excellence to steel produced in these experiments. 

At the time when the alloys of manganese with iron excited 
considerable interest in this country, 1 made some experiments 
on the suttject, which if you consider at this late period fit for 
insertion in your Magazine, they are much at your service. 

I first attempted to prove whether it was probable that me¬ 
tallic manganese united to iron in the process followed by Mr. 
Reynolds.—For this purpose I selected a quantity of cast iron 
boring dust, with which the following experiments were made: 

Grains. 

1. Boring dint . 400 

This was fused alone in a clay crucible, and the 
result was a mottled button of cast iron, weighing 382 

Loss equal to 4^ per cent. • • IS, 
This experimeiit repeated (by simple fusion) made the 
loss 20 grains, or 5 per cent. 

2. Boring dust .. •. «• .. • • 400 

Manganese |th (black oxide) . • .. ., 50 

A small portion of brown glasc was formed in the fusion. 
The metallic button weighed 3S2 grains; loss, IS graitn, 
or 4| per cent, of iron. 

3. Boring dust .. .. . 400 

Manganese (black oxide) ^th .. ,. .. 100 

I'he result of the fusion of this mixture was a button of 
cast iron of a white fracture and minute steely grain; 
weighed 375 greuns. 

Loss 25 grains, or per cent. 

The glass was yellowish, opaque, and dense. 

4. Boring dust .. .. .. .. ,, 400 

Manganese (black oxide) | .... .. 200' 

Result of this fusion #raetallic button weighing 367 grs. 
Loss 33 grains, or 8| per cent. 

Fracture, th^t of dense Hard steely grain bhiekh dull, si- 
nrular to steel made by decarbonationfrom cast Iron. Glass 
deep brown, opaque^ thoi^h in thin fragments possessed of 
some transparency. 

The general result of thesm experiments in close ena¬ 
bles by no means indicate a combination of meta^ 

mangaf^ 
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manganese with crude iron; but they prove a decarbonation 
from mottled iron to steel, and a loss of matter, by oxida¬ 
tion and decarbonation, of 4|, 5, 4|| 6|, 8^ per cent. 

Grnins. 

5. Boring dust .,. 400 

Manganese (black oxide, which had^Rst 22 per 
cent, of oxygen in a red heat) |th .. .. 50 

The metallic button obtained from this fusion was in 
fracture perfect white cast iron, but possessed of a blueish 
glance similar to No. 3; weight 382 grains; loss 18 grains, 
or percent* Glass deep brown with occasional blue 
* streaks. 

6* Boring dust .. * • . • • ,. •, 400 

Manganese deoxidated, jth • • .. •. 100 

The metailic button obtained, weighed 386 grains; loss 
14 jgrains, or percent.; fracture, steel-grained, glass 
deep brown," opaque. 

7« Boring dust . . • • • 400 

Manganese deoxidated, f ., •. .. 200 

Result, a smooth metallic button covered with a minute 
chequered crystalH:wtion; weight 386 grains; loss M, or 
per cent. The fracture of this button was uncommouly 
dense, and impressed with the same crystallization that 
was noticed upon its surface. By comparing this result 
with No. 4, whore the same quantity of oxide of manga¬ 
nese was used, it appears extremely probable that a portion 
of metallic manganese was here united to the iron nearly 
equal to 4 ]-per cent, the differeiice of the metallic waste 
sustained in the two fusions. 


8. Boring dust • • . • . • ,. • • 400 

Manganese deoxidated .. • • .. 400 

A metallic button similar to No. G, was obtained from 
this fusion; weight 369 grains; loss 31, or 7i pet cent.; 
fracture, grayish blue, steel-grained;* If compared with 
No. 4, where only half the quantity of manganese was used, 
the metallic oxidation is less | a per cent, rendering it still 
more probable that a portion of metallic manganese in this, 
as in No. 9, became united tb the iron in fusion. But this 
‘ quantity seems so small for experiments performed in close 
crucibles, that 1 am inclined to think, in the refining of cast 
iron, as practised by Mr. Reynolds, in an, open furnace 
with oxide of manganese, that no metallic alloy took place 
with the' iron. 

With a view to iwestigate the subject further, and to 
. prove effect IP we fierce would be produced by mix- 

^ ing 
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ing charcoal with the manganese, 1 attempted to fuse 
40(i.grains of the same boring dust with 40 grains of char¬ 
coal. The result imperfect, owing fo the iron and char¬ 
coal forming a carburet, which was infusible in the highest 


heat of the furi»M« With 15 grains charcoal and the same 
quantity of borflgdust, a fine button of carbonated smooth¬ 
faced iron was obtained, weighing SPl grains; loss 9 grains, 
or 24 per cent.; fracture blackish gray, 

9. Boring dust .. ,. • • • • ,, 400 grs. 

Manganese oxide •• •• •• •• 100 

Charcoal •. •. • • .. • • 40 


This fusion afforded a dense button of mottled cast iron, 
weighing 393 grains; loas 7 grains,or 1| per cent.; there 
remained unreduced 10 grains of magnetic black carburet 
of iron. In this experiment 2 graine extra of metal are 
obtained from tlio manganese, and a deearbonation expe¬ 


rienced from very gray to mottled cast iron. 

10. Boring dust «• .. .. 400 

Manganese oxide • • • • . • • • 200 

Charcoal .. . • • • • • * * 40 


This fusion afforded a dense button of white cast iron^ 
the fracture of which indicated a greater portion of metallic 
manganese in alloy than had hitherto been obtained in 
these experiments; weight 401 grains. In the fusion of 
400 grains of boring dust witli 15 grains of charcoal, 391 
grains of iron was obtained: in the present experiment the 
result was 401 grains; which is an increase of 10 grains of 
metal derived from 2f)0 grains of manganese in consequence 
of mixing with it 40 grains of charcoal. This present me¬ 
tallic button may therefore be considered as being com¬ 
posed Of iron .. ,, 97*5 

Manganese •• .. 2*5 

^ 100 pts. 

In this experiment the metallic button was found covered 
with a party-coloured glass^ milky blue, brown, and gar¬ 
net ; 3 grains of magnetic carburet of iron found unreduced^ 
11. Boring dust .. .. .. 400gr$« 

Manganese oxide, •. ., .. .. 400 

Charcoal • • ,. «, .. .. 40 

The result of this fusion was a fine crystallized metallic 
button weighingi390grains; loss 10 groans,or 2| percent., 
the effect of the charcoal as to .metallizing the manganese 
seems to have attained its mudnmiita, in No. 10. Tm glass 
now obtmned was brownish* rej, ^thout any caiburet pa 
its surface, as in Nos, 9 and 10, 
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* Notices respecting New Books* 

Uranium, the production of Cornwall. By Mr. Wm, Phillips, 
Member of the Geological Society. 9 pages.—III. On the Geo¬ 
logical Features of the North-eastern CouAties of Ireland. Ex¬ 
tracted from the Notes,of J. F. Berger, M.D. Mcrnher of the 
Geological Society ;^th an Introduction and Remarks, by the 
Rev.W. Conybeare, Jpmber of the Geological Society. 75 pages. 
—Descriptive Notwrcfetring to the Outline of Sections pre¬ 
sented by a part of the Coasts of Antrim and Derry. By the Rev. 
W. Con 3 'heare, Member of the Geological Society. 27 pages.— 
IV, On the Dykes of the North of Ireland. By J. F. Berger, 
M,D. Member of the Geological Society. 13 pages.—V. Some 
Remarks upon the Structure of Barbadoes, as connected with 
Specimens of its Rocks. By Joseph Skey, M.D. Physician to 
the Forces. 7 peges.—VI, Outlines of the Geology of Cam¬ 
bridgeshire. By the Rev. J. Hailstone, F. R. and L.S. Wood- 
wardian Professor in the University of Cambridge. 8 pages.-— 
VU. Some Observations on a Bed of Trap occurring in the Col¬ 
liery of Birch Hill, near Walsall, in Staffordshire. By Arthur 
Aikin, Esq. Secretary to the Geological Society. 7 pages.— 
Vill. A Geological Description of Glen Tilt, By John Mac- 
Culloch, M.D. F.L.S. President of the Geological Society, Che¬ 
mist to the Ordnance, and Lecturer on Chemistry at the Royal 
Military Academy at Wwdwich, 8 pages.—IX. Sketch of the 
Geology of the South-western Part of Somersetshire. By Leo¬ 
nard Horner, Esq. F.R.S. Member of the Geological Society. 
7!) pages.—X. Description of a Clinometer. By Lord Webb 
Seyinotir, F.II.S. F.R.S,E, F.L.S, Member of the Geological 
Society. 47 pages.—XL A Sketch of the Geology of the Lin¬ 
colnshire Wohls. By Mr, Edward Bogg, Land Surveyor. 7 
pages.—XIL On tlie Tremolite of Cornwall. By the Rev. 
SV. Gregor, Honorary Member of the Geological Society. 5 
}>age3.—XIIL Some Observations on the Salt Mines of Cardona, 
made during a Tour in Spain in the Summer of 1814. By 
Thomas Stewart Traijl, M.D, Member of the Geological Society. 
9 pages.—XIV. Description of a new Ore of Tellurium. By 
Professor Esinark, of Christiania. Foreign Member of the Geo¬ 
logical Society. 2 pages.—XV, An Account of the Swedish 
Curimduin, frumGoUivaruin Lapland. By C. T. Swedenftiernji. 
G pages.—List of Donations, D^escription of Plates, aud Index. 

The first paper, Ijy Dr. MacCulloch, displays equal industry 
and intelligence. Though modestly given as a it is re¬ 
plete with information^ and exhibits many pew facts wel) 
seiving of attention, ^d which, if properly followed up, tylH 
t^nd to correct some opinions which have perhaps, U 310 
hastily adopted. It cannot be doubted,; that hypotheses 
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lutely groundless, have often occasioned ihveatigatlons which 
have led to theories founded on truth; btit it wUl not in the 
present age be denied that a too ready adoption of systems with¬ 
out sufficient facts to support them has bemi the bane of science, 
and operated to retain mankind in a state of ignorance. The 
facts stated in this paper furnish varit^s <^||||tjections to the com-^ 
moaly received arrangement’* of strata, iiiid ‘^enforce 6 h geo¬ 
logists the necessity of drawing their distinctions from real and 
not from theoretical [hypothetical] views', and of establishing 
eriterta which are better founded, and which rest on more satis- 
evidence than that produced by the mere apparent or 
^ren real superposition of an uustratifted above a stratihed rock.” 
We regret that our limits do not allow, us to offer an enumera¬ 
tion of the new facts established by Dr. MacCulloch’s Sketch of 
th6 Minl^ralogy of Sky; but his ^‘detailed description of the 
morble of Strath” should be seen by others as well as geologists, 
vrare it only for the cECOnomical uses to which it seems appli¬ 
cable,” and we therefore give it in his own words: 

The following varieties are the most remarkable of those 
which are to be seen in this tract. 

“ 1, Pure white marble, the fracture intermediate between the 
granular and small platy. 

** 2. The same with a scarcely discernible shade of gray. 

3* The same with variously disposed veins of gray and black, 
resembling the common veined nuu-ble used in architec¬ 
tural ornaments. 

“ 4. The same with narrower veins well defined, and often rcti- 
. culated with a great semblance of regularity: very orna¬ 
mental. 

5. The same, distinguished, independently of the veins, by a 

parallel and regular alternation of layers of pure white and 
grayish white. 

6. White marble variously mottled and veined with gray, yel¬ 

low, purple, and light green. - This is also a very orna¬ 
mental variety. 

7« Marble, exhibiting various mixtures of white, pink, purple, 
light green, dark green, and black, of a rich sombre 
defect, and higlily ornaipental. 

** 8. White marble, beautifully mottled and veined by yellow 
transparent serpentine. 

The ornamental coloured marbles here described, scarcely 
yield in beauty to many of the similarly constituted specimens 
ancient marbles, and like many of the marbles of Scotland 
vt^l be found to owe their colours to serpentine. This is 
the case in Glen Tilt> at Baiahulish, and in Iona. But the 
' ' most 
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most obviously valuable variety is the white, which seems to possess 
most of the qualities requisite for the purposes of statuary. 

Few substances in the catalogue of those with which oeeo* 
noniical mineralogy is concerned have excited more interest than 
statuary marble, from its rarity, its beauty, and its indispensable 
necessity in the aif,^f sculpture. It has at different times 
formed an object of atixious research in this country, and pre¬ 
miums have been held out for it by the Society of Arts, It has 
consequently been found in various parts of Scotland, as well as 
in Ireland, but no native specimens have yet been introduced into 
the arts. As the causes which have impeded their introduction 
have hitherto been such as may be considered adventitious, being 
of a commercial nature, and not founded on any experience of 
their physical defects, it has been hoped that they might by 
perseverance and time be removed, and that those statuary mar¬ 
bles of this country might at some future day supersede the 
necessity of importing this article. It will not therefore be a 
misplaced inquiry to examine the several properties of those mar¬ 
bles which have at different times held a place in the- estima¬ 
tion of artists, and to compare them with our own specimens, 
more particularly with that of Sky, now under review, the most 
abundant and certainly the most specious of all those whidi 
have yet been found in Britain. The inquiry is the more ne¬ 
cessary, as the several circumstances in which white marbles 
differ, do not appear to have been generally attended to, and as an 
undue value seems in some instances to have been fixed on our 
own in popular estimation, although not in that of sculptors 
themselves. 

The value of this substance in those distant periods when 
the arts of Greece flourished, occasioned an industrious research 
after a material in wliich the Sublime ideas of its artists could be 
embodied. Accordingly many quarries have been wrought in 
ancient times, of which little has descended to us but the names, 
and a few’ of the works which were executed from their produce. 
These marbles were of various qualities, and examples of them 
are still to be seen in ancient statues; although with regard to 
many of them, a species of evidence, often little better than' con^ 
jectural, has guided sculptors and mineralogists in their atffcmpts 
to determine the quarries from whence they were derived. 
Among these, the quarries of Parose afforded a marble (the often- 
quoted lychnites of Pliny) in which it is asserted that the cele¬ 
brated Venus was wrought, as well as some qthers to which we 
have not access. But are many specimens of sculpture in 
the British Museum which seem to have been executed in this 
stone, or in one at least of analogous chanictcr. 


Of 
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Qf the HQ^jire of the Parian marble we are enabled to speak 
podtively, since some blocks of it have been quarried during the 
last few years, and arenqwtq,l>e found in the shops of the 
sculptors of this city. The graiki of this marble is large and 
giistenipg, while at the same time its textpre is loose and soft, 
and its colour of a yellowish and watenfo gd iite. It possesses 
considerable translucency on the edg^, au^allty winch, how¬ 
ever desirable in statuary marble when of a fine grait^^ from the 
softness which it gives to the outline, only increases the disagrec- 
sdrle aspect of the Parian, hy the angular reflections of light 
i^ieh take place on the pellucid edge and surface, from the 
innumerable faces of the small plates; The specimens of sculp¬ 
ture which I am about to quote, will exemplify this fault. It b 
cert^n ipd^ that the Greek sculptors abandoned the marble 
of jParos the quarries of Lunh and Carrara were discovered, 
die. superior fineness and yvhiteness of these marbles, which at 
present cause them to excel any with the places of which we are 
now acquainted, rendering them albo at least equal to the best 
of those ancient ones of which the native places are now un¬ 
known. 

** independently of the injurious effectsS which the large gi-ain 
of the Parian marble produces on the transparent surface of 
sculptured works, and the false lights.which it thus introduces 
into the contour, it interferes materially with the requisite cor¬ 
rectness of drawing in the lesser works, and is thus inapplicable 
to the details of small sculptures in relief. It is nevertheless sus¬ 
ceptible of a good polish, a quality, however, of little value in 
the cyes of the statuary, and one which in this variety only serves 
to render the defects' qf its texture more apparent. It is also 
said to have been deflCknt in size, since it was so intersected by 
Assures as to be incapable o^yielding blocks of more than five 
^t in length, I lAay add, that in the present state of the public 
habits with regard to white marbles, there is no demand for 
modern works executed in Parian marble. Its celebrity is con- 
i^igned to the metaphors of poets. 

^ It will afford satisfaction to those who are interested in the, 
arts to,point out such works in the British Museum as appear 
to have been executed in Parian marble, or in one of similar 
character. 

“ A Cupid bending his bow. , Jbis specimen is rather of a finer 
gra&l than the generality. It perhaps belong to that mar¬ 
ble called by the. Italian sculpt^s marmo siatitariof this 
question cannot be determined without,a fresh fracture. 

A bust of Minerva. 

^ Aratus, a bust. This also is of a fine grain like the Cupid* 
^ ' «Arettus, 
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" A Venijs, of a similar grrnn^ and agreeing with the'charac¬ 
ter of the marmo atatuario. 

“ Zeno, u bust, of a very coarse grain. ‘ 

A tcriniiial head of Bai*cluis. 

“ A terminal head of Mercury, 

“ A Jupiter Seraph* v 

Bacchus and Ampelus. 

Marcus Aurelius, a bust. 

There are others, but it is not requisite to enumerate them. 

A marble of a much finer grain, and capal)lc of a high polish, 
is described by the antients^ os found near the river Coralus in 
Phrygia, as well as in some of the Greek islands: it is supposed 
to be the variety known to statuaries by the name of marmo Gre¬ 
co, and some ancient statues are described as being formed of 
this marble. It is possible that specimens of it may exist in the 
British Museum, but our sculptors are, as far as I know, incapa¬ 
ble of distinguishing it at present, and it is much too hazardous 
to assign the place of a particular specimen from the contempla¬ 
tion of a polished and often of a stained surface. Mr. Tennant 
has found that the marmo Greco is a magnesian limestone. 

1 am equally unable to point out specimens of that varietv 
known to the Italians by the name of inatmo statuario, ofwhicti 
the quarries are also lost, but which, with greater transluceacy of 
surface, resembles the Parian marble in the largeness of its grain, 
imless those which I have conjectured to belong to this variety, 
when describing the specimens of sculptiu-e in Parian, do in fact 
appertain to the latter. ‘ 

‘‘ The quarries of Luna produce a compact white marble sus¬ 
ceptible of a iiigh polish, and ciq)able of being wrought with die 
most minute accuracy. Hence it, 19 preferable for the finer ope¬ 
rations of bas-relief, either to the Parian, of which the aspect in¬ 
terferes with the delicacy of finish and of surface required in these 
works, or to the PeRtcehc, which was subject to accidents from 
veins of mica and of serpentine, or to that of Carrara, iu which 
dark veins arc of frequerit occurrence. It was accordingly pre¬ 
ferred by the .anticnts, and among many otherworks, the Apollo 
(Belvedere) is said to have been executed in Lqna marble* We 
have no other knoivledge of the marblesofHymettus and of Ara¬ 
bia than their names. 

Of all the marbles employe^ ^ works of the antieDt 8 , and 

of which many specimens have descended to our days, thaV of 
Carrara is almost the on^mne which is at pihsent field in esti¬ 
mation, or is now accessible to modern sculptors. Tim mterbie 
is of a very fine grain and compact texture ; it is also spnc^itible 
of a high polish when required, and is consequently apptii^le to. 
every species of sculpture, except wheii, as is too often tfer rasej(.':» 
Vol. 48. No. 222. Oct. 181(). k t V '' dai^ 
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dark veins intrude and spoil the beauty of the worl^ Notwith¬ 
standing the general apparent uniformity of its texture^ it offers 
different varieties of aspect. It is always ofa fine granular fracture^ 
yet this fracture is sonretiiiies combined with a slight tendency to 
the flat splintery, in winch case the stone is harder andmore trans¬ 
lucent than when it is purely granular^ When merely granular it 
is sonu'times dry and Crumbly, precisely as if k had been exposed 
to a high heat; it then loses much of its transparency, and is 
^led by sculptors. Its transparency is various, and in 

4 ome cases nearly equal to that of alabaster, (granular gypsum). 

The bust of Marcellus in the Museum offers an example of a 
very fine grained and extremely translucent marljle, apparently of 
thia kind. The specimen employed in the bust of Messalina is 
equally remarkable for the fineness and beauty of its texture. In 
a bust of a youtliful Hercules in the same collection the identity 
of tl^e marble is marked by the dark veins which are to be seen 
in it; but it is tnuieccssarv to quote individual specimens, as the 
greatest number of the sculptiivos in this collection appear to have 
been executed in Carrara marble. 

“ The last of tlie anlicnt marbles which I shall describe is that 
of Pente!icus,-of which the quarries are probably still to be found 
in the vicinity of AtlienS, althongh tlicyhave not been investigated 
by modfrn travellers. But we are in possession of numerous 
qiecimehs of sculpture in this stone, from which we are able to 
determhie its qualities; two are to be seen in the British Museum. 
Of these there is the bust ofa Philosopher, of, apparently, antient 
and very dry workmanship : the other is the celebrated Disco- 
bulus. It is known that Myron the Athenian, who flourished 
about 4.40 A.C, executed a work of this character in bronze: 
iHit we have no evidence respecUng the marble statue, and artists 
Imve therefore remained in doubt whether it was executed by him¬ 
self or was a copy by another hand. This question cannot be 
positively decided by the sculpture itself, however high its merits. 
In the mean time a step is gained by the mineralogical investi- 
gtitton of the material, and thus mineralogy is capable of throwing 
light on the hflstory of the arts. The substance in wbkrh it is 
wnMght inust therefore be considered a sufficient proof of the an¬ 
tiquity of the cdf>Y, if it be such, as well as d its having been ex¬ 
ecuted at Athens, since the quarries of Pentelicus were abandoned 
iu consequence of their defects, as uon as those of Carrara and 
Lauaisekre known. Altlmugh it is difficult or impossible to de^ 
termiue^is period, yet as so few works in Pentelic marble poete-* ' 
rior to tha time of Phidias and of Myron have descended to tn, it 
ifj probable that lit^ use was made of those quarries after the pe- 
nod of these artists. We are therefore, perhaps, entitled to con - 
that the Discobulps of the Townley collection is an Athe- 
'< ■ niau 
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Uian wot]i of the best age of sculpture, and not a copy by any more 
modern artist; and that if it was executed neither by Myion him¬ 
self nor under Ids direction, it is yet not likely to have been much 
inferior to the original, while it may serve, at tlie same lime, as 
some proof of the esteem in which that work was held at Athens. 

But die most uumcroilli examples of Pcntelic marble are,to be 
found in those works of Plddias which form the collection of Lord 
Elgin, and which afford easy access to examination. In the pre¬ 
sent corroded and tarnished state of the surfaces of these statues 
we cannot trace the nature or the defects of this variety, Imt ati 
examination of its texture and composition in the broken frag¬ 
ments, serves to excite the deepest regret, that the genius of the 
greatf^st sculptor whom the w'orld has seen, should for w.ant of 
better materials have been condemned to bestow its energies on 
so perishable and so detective a stone. This marble is of a loose 
texture and m*xlerate-si 2 ed grain, coarser than that of Carrara, 
but finer than that of Paros; in colour it is exceedingly imperfect, 
being tinged w'ith gray, brown, and yellow, and mottled .with 
transparent parts, wbicli give it the appearance of having been 
stained with oil. But its most formidable defect is its laminated 
structure, and the quantity of mica with which it is contaminated: 
to this we are to attribute the conosion and almost entire ruin of 
so many of the specimens, the action of theiwoatl\er dissolving 
those parts of the stone where the mica is most abundant, and 
eating deep fissures through many jjarts of the work. It is pe¬ 
culiarly unfortunate that the two most admirable specimens; spe¬ 
cimens which arc calctilatcd to excite in the minds of artists a 
mixed feeling of wonder and desj)air, the horse's heat! and the 
Theseus, should be those which have suffered most. Had they 
been fortunately executed in tlie piovcmiiform and durable atone 
of Carrara, these W'orks might still have been preserved to us in 
all their original perfection of drawing and surface. Even the 
hammer of the T^rk would havercbouudod witli little injury from 
the marbles of this texture, while the micacctms stone of Penie- 
licus splitting in the direction of its Ipmina:, has permitted the 
complete mutilation of many valuable sculptures.^ 

** We have no geological information with r^ard to the 
tions of tliosc stones. . The great rcsemblanc^f the Pent^c 
marble to that of Glen Tilt in a^ect and composition, renders it 
probable that like this it lie»in mica sllute, forming l)eds wallel 
tQ .a^d intej'stratified with that rock, j thatthe others h^^i|ailar 
relations to tJie primary rocks,^ we should ha^e conclu^iton gc- 
•neml geological ptindpl^, bad lyc not already seen that the yvhitc 
marble of ISky. which has'given ns^ to this discu^ion b^^gs to 
the aecon^y ‘ 

Wc have now to exemine the white iparblc^ b&en 

U 2 discove^d 
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discovered in our own islands, for the purpose of comparing their 
relative properties and the value which they are likely to possess 
in sculpture. I am unfortunately unable to give any account of 
those found in Ireland, neither having seen their places, nor being 
possessed of any specimens. 

** That which has been found at Cape Wrath in Scotland, is of 
a grain much larger than even the Parian, and is consequently 
useless for the purpose of sculpture; and thig indeed is by much 
most common character of the Scottish specimens. Those of 
filahgowrie, of GIcnavou, and of Balahulish^ arc all equally cha- 
hiCteH2ed by this large sparry texture, and are all equally unht 
for sculpture, however applicable to the purposes of architecture. 
The marble of Iona has been long since exhausted, and conse¬ 
quently Inquires no particular notice: however valuable from the 
purity of its colour and compactness of its texture, yet the uncer¬ 
tainty of hs splintery fracture before the chisel, (that tool without 
which no spirited work was ever finished,) combined with its great 
hardn^, would probably have rendered it useless in the arts, even 
d' it were still to be procured. 

In a paper on Assynt I havev already described the white 
marble of that district: it is of a very close texture, and although it 
contains no earth ^t lime, is of unusual specific gravity and hard¬ 
ness* It is incapfMe of being polished, a circumstance, it is true, 
of no consequence in statuary, since the polish only gives a false 
light to the surface and is not admitted of in modern sculpture; 
bi;t it labours under the concomitant disadvantage of want of 
transparency, producing nearly the same dead effect and dry out¬ 
line as is seen in a plaster cast, a fault in itself sufhcieiit to pre-< 
vent it from ever being adopte^as a good material in the nrts: 
its wfreihc hardness also rend^ it very expensive to work. 

The marble of Sky, the dlore immediate object of this dis- 
cdssion, is of a pure white colour, and appears sufficiently exten¬ 
sive and continuous to be capable of yielding bp'ge blocks. The 
ptfrfty of its colour is seldom contaminated ; its fracture m gra¬ 
nular and splintery, and ks texture fine, lei's fine than that of 
Iona, but more so than that of Assynt: its compactness, hardness, 
and ^avity, m greater than those of the marble of ^rfara, 
Which it in fru^esembles in little else than colour. It ia sppa*- 
rentty wel) fkted for all purposes of sculpture, as it can be wrought 
In ajj^dhgetionj and has sufficient transparency, while at the same 

even a hettei' polfsh thaniarequired for stating. 
V3eh Hk good qualities, however, jk etmsbibed an unctr^ifrty 
artsingWMIts une<pial hardness. WbHbwmc parts of theittone 
-'iap nearly aa easy to work as th!at of C^ra, mai^ otHer^pM- 
. ntiens tumont so hard as to addBeha^ofn^SOperieMit.to 
Hfar^cisst of v^|dkiDg: this appears to arise from the in^uenee of 
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Wenltic and trap veins which traverse it, as 1 have before men¬ 
tioned, but which however produce no change in its chemical 
composition, nor any other effect than that of induration. This 
addition of price to the current charge of working is suiticient in 
the harder specimens to counterbalance in a great degree the su¬ 
perior cheapness of the m'hterial, and the advantages derived from 
lower freight duty and insurance.* Such are the difficulties which 
oppose the introduction of the most perfect m^^rble which has 
^'Ct been found in Britain, difficulties which, slight as they are, 
ought, together with the prevalence of established habits 9 ;iid of 
a commercial routine, to check the extravagant hoqps which 
have been entertained in this country of superseding by its ,own 
produce the importation of foreign statuary marble. But it will 
not be rendering justice to the marble of Sky if 1 do not add, 
that it possesses a property not found in that of^ Carrara, and 
one of considerable importance, at least in small sculptures. 
This is, that compactness of texture by which it resists the bruise 
which so often takes place in marble at the point whe;« the 
chisel stops, an effect known to sculptors by the technical term 
stunninsiy and of which the result is a disagreeable opaque white 
mark, generally in the very place where the deepest shadow,is 
wanted. 

“1 have little to add respecting the maril^ of Glen Tilt, as 1 
have spoken of it in another place. Except the somewhat larger 
size of its grain, it is scarcely to be distinguished from the Pen- 
telic: in colour it is precisely similar; but as the character and 
defects of the Pentclic, winch I have already given, are equally 
applicable to this variety, we may fairly abandon all hope of ren¬ 
dering it useful in the art of s^pture.’’ 

Mr. Phillips’s paper On the 0^d of Uranium, and bis Swings 
of the varieties of the primitive Crystal and of its various modih- 
cations, forty-seven in number, made from well defined crystals 
found on specin^ns from various, mines in Cornwall, exhibit a 
degree of patien^nd minute and accurate investigation of which 
but few would be found capable. 

■ Drii Berger’s and Mr. Conybeare’s papers on Ireland^ wth 
the aecompaiiying maps and sections, are mmt elaborate.^d 
highly interesting. Plate 9 shows in a very ssnl^actory manner 
the geological connexion between the W. of S<iotlaua and the 
■N£. of Ireland. Some facta connected with the courw^^cer- 
basaltic or whin^dy^^-^ remm'kable, 
h fiicqwntly Uaversadv by often und^t'go^ 
alterarion neer the polnjtnf contact. This chaiige 
■ov. ten-feet from the d^. Neat to^t t^c chal^ is ii^ 

a dark brown crystalline limfsetope, thecrystal^.njnn^,m 
• ■ ■■ ' >: ■, U 3. . , ai 
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as large as those of coarse primitive limestone. The next state 
is saccharine, then fine grained and arenaceous; a compact va¬ 
riety having a porccilaneons aspect and hiuehh-gray colour suc¬ 
ceeds; this towards tlie outer edge becomes yellowish white, and 
insensibly graduates into the unaltered chalk* I’he flints in 
the altered chalk usually assume a gray yellowish colour: the 
altered chalk is higiily phosi)horescent when subjected to heat. 
In.the neighbourhood of Glenriitn, where a singular compound 
Consisting of three branches, traverses the chalk, the iii- 
masses have been changed into granular maible. Other 
of this change of the chalk are quoted, as also of 
^ha*ng^ effected by the wdun dykes on rocks w’hich they traverse, 
as of red sandstone to hornstone, of the slate clay o/ the coal- ' 
measut^es to flinty slate, and of the coal itself to cinders. The 
inference which Mr. Conybeare w'ould draw from these facts, 
“ were, it allowable to speculate on subjects so remote from ac¬ 
tual observation,” is, “ that the hypothesis which ascribes the 
formation of the floetz-trap rock.s to submarine volcanoes, which 
we^e active at a very remote period befiire the seas and continents 
had assumed their present relative level, is both in itself more 
consistent, and in its application to the actual phaenomena more 
satisfactory than any other. 

Professor H^llsl^e’s paper and Mr. Aikin’*5, though both 
short, will prove interesting to geologists. Dr. MaeCulloch*s 
on the Geology of Glen Tilt prei-eiits several facts deserving of 
much attention respecting stratification and the necessity of di- 
stinguisbihg more precisely than has hitherto been done, the 
different species of rock's. But our linnls prevent our giving 
more particulars respecting these papers; Mr. Hornet’s on the 
Gedlt^y of Somersetshire, and others in this interesting volume. 


A Practical Essay on Chemkal Reagents or Tests; illuslraied 
^ a Serie.s of Experimevts. By Fredrick ^ciun. Operative 
Chemist, &c. &c. pp. 26o. By Callow, Cr^n-court, Soho. 
When it was ascertained that many of the substances of na- 
ttifet are compounds of different jmnciples, methods were suc- 
ci^^ly einpIoYfd to separate those principles by cheinical 
means; and th^name of Reagents or Tests was given to those 
substances by means of which their analysis was accomplished. 

study chemistry, Wilier from motived of pro- 
ilt^ or-general infoymTitiOtri a knowledge of the action 

absolute^ necessary; iildeed it constitutes 
objects to which tlie atteittiw of the chemist 
to be directed* 'The practical>opplication of chemical 
te({idTes compUhitively-but iiule b^I, and tio costly ap¬ 
paratus 


Notices respecting New Books, 


11 


paratus and instruments; but the phiTiiomena which these bodies 
produce form an assemblage of facts, the knowledge of which 
is of infinite service, gnd absolutely necessary to the .successful 
practice of the science. 

Mr. Acemn's treatise is drawn up with a view to facilitate the 
stndy of this department of operative choiuislry. His aim has 
been to exhibit experimentally to the young chemi«t, a summary 
view of the general .nature of chemical tests, with the effects 
und phenomena which are produced by the action of these bodies 
-—the particular uses to which they may be a))plied in the various 
pursuits of chemical science, and the practical means, or art of 
applying tliem successfully. To accomplish this (»i>ject, the au¬ 
thor has in the first place stateil separately, and in the synthetic 
form of propositions, the charaetistic powers of each individual 
test, and lias then exhibited a series of ajipo.sitc experiments, to 
illustrate its attributes and peculiar mode of action, so as to 
interest the mind of the operator and to inipilnt the specific 
powers of the test under consklcrtion on hi-, memory. The young 
chemist may therefore easily convince hiuis^elf of the action of 
each test enumerated in the treatise, by repeating in his own 
claset the experiments pointed out bv the autimr. To accom¬ 
plish this object with facility, Mr. Accuin has chosen such pavti- 
ciilar experiments only a.s are easy to be performed, and the ex- 
hibitioii of whicli requires no other agents than those cimmeratcd 
ill the work, together with a small table lamp-furnace, a few 
test tubes, two or three evaporating li^sons, -k.s, &c.^' And 

as the science of chemistry affords numerous instances which 

% 

render it necei«saiv that tlie substances u^cd as tests should 
applied with particular care, ^the precautions to lie observefl, 
to guard against deceitful appearances that may occur uiulcr 
certain circumstances (and witfmut which chemical tests are of 
little utility), are carefully pointed out by the author of this trea¬ 
tise, to put the^perimenter on his guard, to deduce the effects 
produced from Iroir true causes, and to apply tests successfully 
in the pursuits of analysis, 

A dist of all those substances for which there exist any ap¬ 
propriate tests has also been added; together witli direct-re¬ 
ferences to those reagents, by means of ivhitfh the substanjee.s 
exhibited in that list may individually be detected. 

From what we stated, it will be obvi^^mt the 

sum of the authoir, nimp^osing xhis treatise, haa,Jj|^|||||ptrnisii 
instructions tp nie student of chemistry t<^||^Hnemical 
tests to origins^ mve^igations, or to enable hii 


rform 


* A collection of Chendeal tests fitted up in a portable i:a^ for per^ 
forniiog the experiments describe in the^trentise, may had as a 
puuioQ to the work. . ^ 

U 4 dfcriet 
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series of easy, amusing;, and instnictive experiments, in illustra¬ 
tion of the affinities of bodies, and most important chemical 
changes of which certain substances of nature are susceptible in 
their reciprocal action. 

Mr. Accum’s name as an author and practical philosophical 
chemist is sufficiently known, and we think this treatise (which 
was hitherto a desideratum in chemical libraricf.^ will add to his 
reputation. The work is clear and explicit. The peculiar pro- 
of the individual tests, together with their attiibutes, 
modes of action, and the rules fur apphnug tbcin, are dotaileii 
with precision, and the series of experiments are well calculated 
to imswer the intended purpose. 

• A sdentifie and interesting work on Mental Derangement 
and the Treatment of Lunatics, will shortly be laid liefore the 
public, by a Medical Gentleman, who has devoted many years to 
the investigation of madhouses and the cure of diseases of the 
brain. 

Dr. Duppa has just published, from an original manuscript, 
the late Dr. Johnson’s Diary of a Tour in North Wales. 

m 

An elaborate w’ork on the Forms of the Cranium has recently 
been imported from Germany, with the following title:—^'.Ce- 
phalogeticsis sive Capitis Ossei Structura, Fonnatin, et Significa- 
tio, per otnnes Animalinm Classes, Familias, Genera et .'States, 
digeataj Tabulis illustrata Authure J. B, Spix.” This work 
contains some very good folio plates of sculls, kc. It is pub¬ 
lished at Munich, 

Dr. Reade has just published, at Cork, Exp u imcntal Out¬ 
lines for a new Theory of Colours, Light, and Vision,” in one 
volume 8vo. 

Dr. Halliday has lately published, at Edinburgh, ‘‘ A Letter to 
Lord Binning, on the subject of Lunatic Asylumsin which he 
exposes several flagrant abuses. He has been migagcd lately in 
viewing houses for insane personc, in company^th Dr. Spurz- 
heiip, in Scotland. 

A work also (which has excited considerable interest) 
has made its appearance at Edinburgh, entitled Prospectus of 
the Anatomical Views of Drs. Gall and Spurzbeim, confronted 
with the Edinburgh Review (No. 49. June 1815, Art. X.) and 
Dr. Gordon’s Opinions in his System of Human Anatomy atid 
Surgegfar^L L Edinburgh, 1815.” By J. G. Spurzheim, M.D« 

TTie Bmtors of the new edition of the Greek Thesaurus of 
Stephens have lately purchased the valuable Lexicographic 
MabtiftO^ts of Professor Schaefer, which will be a valuable ad¬ 
dition itotihe Work • 
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LXII. InlelUgence and Miscellaneous Articles* 


STEAM ENGINES IN CORNWALL. 

By Messrs, Leans* Report for September, the average work 
of 28 engines, on the old construction, was 20^672,934 pounds 
of water lifted one foot high with each bushel of coals con¬ 
sumed. 

The work of Woolfs engine at Wheal Vor for the same month, 
was 44,033,831 pounds; and of his engine at Wheal Abraham 
1,348,291 pounds, lifted one foot high with each bushel of coals 
—the load 15 lib 2 02 . per inch in cylinder. Ilis other engine 
ut the latter mine lifted 22,477)408 pounds with each bushel. 
Iter load being as yet only 3*1 per inch in cylinder. 

In the same month an engine is reported at Dalcouth to have 
lifted 40,749,286 pounds with a load of nine pounds per square 
inch, and one at Wheal Chance 44,354,000 pounds with a load 
of r2'6 per square inch, witli each bushel of coals. We con- 
f'lude, though this is not avowed, that Woolf’s principle of 
-. sing steam above the temperature of 212", and allowing it to 
expand, has beeti in some way applied to these engines; and we 
<Io so because Mr. Watt has often declared that the maximum 
nf the best engines on his, which is now the old, principle, is 
29 millions of pounds lifted one foot high with each bushel of 
''joals; and we know that his statement cannot be controverted. 


SOLAR ECLIPSE, NOVEMBER 19, 1816. 

To Mr* Tillock. 

Sir,—A s the eclipse of tb^ sun, which takes place on the 
lf)th of the ensuing month, will be the greatest that will happen 
in this part of the world for many years, it will naturally ekeite 
considerable attention. It may he necessary however to inform 
your astronomicE^ readers, that the first impression of the moon 
on the sun's disc will be 20^ from the vertex of the sun, on the 
right hand; and not 59^ as stated in the Nautical Almanac. 
This remark is of importance to those who are desirous of <d>- 
serving accurately the time and progress of the eclipse. The 
visible conjunction is also inaccurately stated in the same Al¬ 
manac, since it takes place full oue hour sooner than there set 
down. It is no great recommendation to that wor^,^ know 
that all the elements of this eclipse are mot-e corre!d||^ated in 
JMoorif’i Almanac. ' 

I am, sir, your obedient ser\'ant, 

Oct. 26,1816. ASTROi^OMICUS. 



3\l Uwmislry. 

Gay-Lui3»ac iia& published in the nuniber (li the Annalci 
de Climle et Physique for May last, the following hitcrcstinj:: 
observations “on the alteration wliieh sulphuric ether undergoes.^' 
1 kept for nearly two years sulphuric ether in a glass bottle which 
was half full and winch was occasionally opened. 1 liad purified 
thk ethef, by washing it several times with water, then by 
leavitig it* fifteen days oti ({uick-liine, tlic whole surface of which 
it did not cover; and finally, by distilling it in the water-butii, 
aikd>coileeting only the first portions. I'hiis prepared, it began 
tift.4ioU at 35‘6G°: its density at 24*8’ was 0*7 i,19, and it hud 
no action upon turnsole. Wisliing lately to make some ex¬ 
periments cm the <lilatation of this liquid, 1 cudeavonred to as¬ 
certain if it had undergone any alteration; and I found that its 
density had increased, that it feebly reddened turnsole, and that 
its boiling,pohit, little above at the conimeucement of the 
distillation, was removed from it, towards ,|he end, more than 

Surprised at these results. I examined tlic re^il^uc, whicli 
was im&rtunaiely very weak, and 1 recognized tlic following 
properties: its smell announced the j)reseiice of sulplmric ether 
and acetic ether: it was strongly acid, and united with water in 
all proportions:—its taste was exeessively hot and acrid. A 
portion of this residue, to w'hich I added a little potash, was eva¬ 
porated to dryness, and the sulphuric acid afterwards sent oiF 
from it very poignant vujjonrs of acetic acid. On another |K)rlion 
of the residue i poured concentrated sulphuric acid, and iintiic- 
(iiatelv there was separated a very limpid colourlc^ss oil, a little 
heavier than water, and which remained fluid at the eommmi 
temperature, and the taste of which, Although very liot, had not 
the same characters witli tliat of^he residue. I had a globule 
of it of the size of a large piir*^head; and although 1 had re¬ 
course to the assistanee of M. Ilobiquet, I could not discover if 
it Itad any resemblance with the sweet oil of wine. 

Qh a liiird portion of the residue of the divStillation of the 
cthf^ I poured a little hydrochloric acid, and added concentrated 
sulphuric acid:—upon c(»oliiig it, which i accelerated by pluii- 
gingv’the vessel into cold water, the liquid precipitated white 
flakety although its density was far superior to tliat of the water. 
Having raised the temperature, the flakes were diss(dved and 
united in a globule wliieh had the appearance of molted wax : 
upon cooling, the globule became solid and preserved a little 
transparency: its texture was fibrous, but it had very little cou<* 
ai&tencv.... 

This substance, evidently different from the oil which I have 
mefl^ioned, bas very remarkable properties. It has a peculiarly 
ethomted smell; its tiiste, which is onlygraduallydeveloped,is very 
In;^y1>ut less than that of residue of the ether: it melts at about 

65®; 
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it is volatilized by means of water, and crystallizes in small 
prisms^ which grow generally at right angles: its densitv is su{>erior 
to tliat of water. When thrown upon a hot silver spoon, it is 
volatilized, leaving a black spot adhering. The sulphuric ether 
dissolves it vevv easily, and abandons it by evaporation; water 
seems to dissolve a small quantity of it, for it asvsumes the smell 
which is peculiar to this substance. Wishing to ascertain at the 
same time Imjw a high lcm])craUire would act upon it, and if it 
contained chlorine, I placed tl)t> small globule which remained, 
at the bottom of a glass tube; I placed tliereupon fragments of 
glass, and upon these fragments some very pure barytes. I be* 
gan by heating the barytes, then the glass, and finally, tlie glo¬ 
bule: immediately there was a violent detonation, which broke 
the tube into a thousand pio(‘es, aiul the report of which resem¬ 
bled tiie smack of a whip. I cpuld not ascertain by this experi¬ 
ment if the new substance contained chlorine; for the products 
of the explo^sinn did not eMoud to the barytes. Having disco¬ 
vered a small parcel of the substance in the vessel in which I had 
kept it, I added a little potash, which has the property of dis¬ 
solving it; I heated it, keeping the vessel well closed; I saturated 
the potasli with nitric acid, and 1 aiUied nitrate of silver. A 
slight precipitate w'as soon formed; but I operated upon too fit- 
tie matter to be entirely convinced of the presence of chlorine or 
of the hydrochloric acid in the new sul>stancc, although the cir¬ 
cumstances of its formation render it extremely probable that it 
is composed of hydrochloric acid and the oil which 1 have men¬ 
tioned above, or of chlorine and a peculiar vegetable substance. 

The al)ove observations prove at least that the sulphuric ether, 
when left a long time to itscjlfL^^lds also acetic acid, perhaps 
alcohol and an oil. 1 shall n^mnturc, however, to affirm that 
this oil had no resemblance with the sweet oil of wine, and that 
it had not pre-existed in the ether; for it is very certain that 
tlie best prepared ether and the most recent leaves a very s^si- 
ble speck on the glass on which we place some drops to evapo¬ 
rate !<—in all cases the new etherated combination which I have 
described is very remarkable, and deserves to he better studied* 
I recommend the subject tliercfore to some abler chemists, who 
have opportunities of preparing great quantities of sulphuric ether. 

We are concerned to learn that Mr. Singer is compelled to 
■discontinue his public lectures, in consequence of severe illness, 
resulting from the rupture, of a blood-vessel of the lungs.—Mr, 
Singer’s extensive collection of instruments will, we understand, 
be shortly submitted to public sale, in consequence of this event. 
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31(> List of PaienU for new Inventhm. 

IJST OF VATIiNTS NflW INVBNTiONii. 

To James Dawson, of No. 63, Strand, for <jertaiii improved 
means of producing or commdhicating motion in or tiuto bodice, 
either wholly or in part, snrrpunded by water or air, or either 
of them, by tlie reaction of suitable apparatus upon the s&id 
water or air, or upon both of them.—I4th March, 1816.— 
6 months. 

To Samuel Nock, of Fleet-street, London, for an improve¬ 
ment in the pan of the locks of guns and fire-arms.— 1 2th Aug. 
months. 

To Edward Bi^, of Birmingham, for certain improvements 
in or on the machinery, used in the making or manufacturing of 
pant and stails of various kinds.—14th August.—6 mouths. 

To Robert Tripp, of the city of Bristol, for his improved 
hussar garter with elastic springs and fastenings, and also elastic 
sprmgs and fastenings for pantaloons and other articles.—14th 
Augtist .—ij months. 

To William Moult, of Bedford, Esq. for certain improvements 
on his former patent for an improved inetJiod of acting upon 
machinery, bearing date the 23d day of MaylS14.—I4th August. 
—6 months. 

To James Neville, of Wellington-street, Northampton-squarc, 
for certain new and improved methods of generating and creat¬ 
ing or applying power by means of steam or other fluids, elastic 
or non-elastic, for driving or working all kinds of machinery, 
(including the steam-engines now in use) and which arc appli¬ 
cate also to the condensing of steam and other aqueous va¬ 
pours in distillation or evaporation, and arc useful in varioiis 
manufactories and operationa};^[here heat is employed as an 
agent, or where the saving of fud is desirable.—! 4 th August.— 
2 months. 

S I Jean Samuel Panly, of Queen-street, Brompton, for a 
ine for ascertaining in an improved manner the weight of any 
article.—I4th August.—r2 months. 

To Anthony Gilchrist, of Worship-square, for a machine for 
making of nails, screws, and the working all metalHc substances. 
'—I5th August;—2 months. 

', To Robert Salmon, of Wobu/n, for his improv^ instru¬ 
ments for complaints in the urethra and bla^tler.—lllth August. 
-*-2 months. J"' 

To John Barton, of Silver-stree^. for certain improvements 
Id pistob.—"11st August.—6 montib^. ^ 

To Charles Lacy of Nottrii^arn, ' and John Lindley of 
Lo^^bcH'Ough, lace marrofactiirers, for machinery to be incor- 
pbrated wijth, added to, and u&ed vyith parts of certain machiues 
f already 
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;tlready in us®, for the making manufacturing of lace-net 
cuUed bobbin or Buckiughamshire lace-net,;J)y the aid of which 
the said lace-uet may be made with greater facility and less 
manual labour than by any machinery or method now in use 
and kno\^n.—30th Se|iteml>er.—2 months. 

To Jacob Metcalf,of Great Mary-le-bone-street, bnish-tnanu- 
I'lcturer, for his tapered hair or head brush.-—3(hh September. 
—2 months. 

To Robert Clayton, of Dublin, artist, for his now method of 
})rcparing, making and hnishiiig metal and composition blocks, 
|)lates, rollers, and types and dies, by which various patterns, de¬ 
vices and compositions, can be effectually imprinted and im¬ 
pressed upon cotton, linen, silk, worsted, mohair, and woollen 
cloths, or any fabric made of a mixture of any two or more of 
tiicm; also on paper, leather, porcelain and earthenware, at a 
considerable less expense than by any other process now used 
tor these purposes.—30th September.—2 months. 

To John Aston Wilkes, of Birmingham, glass-manuf^turer, 
for his method of nianiifacturing glass icicles, spangles, and 
ev'cry description of ornamental glass, with a loop or loops of the 
same material.—30tli September.—2 months. 

To Joseph Kirkman, of Broad-strect, St. James’s, pianoforte<« 
maker, tor his improved method of applying an octave stop Id 
pimtofortes.—Idth October, 



Mettorologkal Ol^crvntlovs kept at IValtkamsloWj Essex^yr<m 
September 15 to October 15, 18IG. 

[Between tlie Hours u|^rcn and Nine ^.M.] 

Date. Therm. B;uom. Wind. ^ 


September 


15 

59 

30-30 

D> 

53 

30-30 

i7 

52 

30-50 

IS 

55 

29*90 

J'9 

53 

30-50 

20 

55 

3010 

21 

52 

29-75 




SE.—Very hot sunny day; star-light njght, 
E.—Fine hot day; star-light. 

E.—Haxyand clouds; hot sunny day; star- 
light. 

E.—“Hazy; very dark,and low clouds; slight 
rain 5 P.M.; dark and slight rain. 

N.-^Gray morning; sun and clouds; star- 
» light. 

E.^^ray; sun and clouds; bright star- 

E.-^Gray; slight showbrs; dark night.-* 
Newmoon. 


22 57 2£h70 £.—*Sun and'^hazy;' hot day; clear ^&r- 

lieht. * ‘ 

23 51 29’SO N,—^ylpudy; hoteffne sunny day; dork 

, night. 
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Hour. Thenn. 
September 

24 56 

25 56 

26 46 

27 53 

28 58 

29 51 

30 43 . 
Ovtoler 

1 52 

2 56 
# 

3 48 

4 58 

5 56 

6 57 

7 58 

8 57 

r< 

9 58 
10 58 
U 56 

12 49 

13 — 

14 46 

15 58 


Barom. Wind. 

29*S9 E.—Snnilind clouds; at noon very black 

hazy; clouds and sun ; 

dark night. 

30‘09 S£.—Gray and hazy; sun and clouds; 
warm day; star-light. 

30*10 N.—Foggy morning; sunshine; dark night. 

30*20 N.—Sun and clouds; sunny day; star¬ 
light. 

30*10 N“^.—Hazy; windy and clouds; rainfrom 
10 A.M. to 4 P.M.; star-light and 
showery. Moon, first quarter, 

29*81 S,—Rain till about 11 AM.; high wind and 
clouds; clear and clouds. 

29*70 E.—Sun and hazy; fine day; cloudy. 

29*58 SE.—Very rainy; sun and clouds; moon- 
light. 

29*64 S.—Fog; rainy and wind; showers and 
sun after 1 T.M.; cloudy and slight 
rain. 

29*90 N—S.—Sun and hazy; cloudy; rain. 

29*90 S.—Foggy; showers and sun; slight rain^ 
and very damp. 

29'90 SE.—Cloudy; sun and hazy; fine day; 
very slight rain. 

29*80 E.—Sun au'd hazy; rain frequent after 
3 P.M.; slight rain. Full moon. 

29*85 E.—Rainy all day; slight rain. 

29*90 SE.NW.S.—Damp anil clouds; gleams of 
sun .and hazy; fine day; moon-light. 

30*00 S£.E.—Gray; sun and clouds; .light but 
cloudy. 

30*00 S.—Gray; sun after noon; light, but no 
stars visible. 

29*97 SE.—Sim and cloudy; gi'ay fine day; stars 
and cumulL 

30*20 E.—Foggy; clouds, and some sun; light 
night. 

30*15 SE.—Gray day; some sun; star-light. 

30*10 SE.—Foggy; sun, and cumuli; dark.-* 
Moon, last quarter. 

30*10 SE.—Foggy; gray day; star-light. 
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MKTEOROU^GICAL JOUUltiM^ KEPT AT BOSTON, 

llNCOi.^IRE. ; 



[Tlie time of observation, unless otherwise stated, is at 1 P.M.J 


1816. 

of 

ihf 

Moon. 

Thermo 

meter. 

Baro- 

5?pt ,1,5 

r».\ys. 

23 

66- 

30*15 

16 

I 24 

1 

69- 

.30*19 

17 

25 

62" 

30*07 

18 

26 

60- 

30-12 


27 

39 ' 

; 30*29 

20 

28 

56- 

30*29 

21 

new 

1 57*5 

29‘B3 

22 

I 

! 57' 

! 29*83 

23 

2 

57'5 

29*98 

2d 

3 

60 - 

29*94 

25 

4 

1 

60* 

30*23 

26 

! 5 

1 59* 

30*27 

27 

6 

j 58* 

30*33 

28 

7 

58- 

i 30*05 

29 

8 

55* 

29*53 

30 

1 ^ 

! 53*5 

29*79 

Oct. ) 

10 

' 58* 

29 10 

2 

11 

i 01* 

29*58 

3 

12 

55* 

30 OS 

4 

1 

13 

33 , 

29*97 

1 

5 

M 

58* 

SO¬ 

6 

full 

63*5 

SO* 

7 

16 

55* 

30-10 

8 

17 

58* 

30*12 

9 

18 

57* ; 

30*25 

10 

19 

6D5 

30*20 

11 

20 

60* 

30*13 

12 

21 

58- 

30*27 

13 

22 

56* 

30*22 

14 

23 ! 

59*5 

30*20 


State of tho Weather and Modifieation 
of the Clouds, 


1 


^i\o rain 


Very fine 

Jloudy 
Ditto I 

Fine ! 

Very fine J 

Fair—ruin in the evening 
Ditto 

Ditto—rain P.M. 

Showery 

I'og till noon, clearod np ami very 
fine—heavy rain in the evening- 
Ditto ■ Ditto 

Very fine 
Fltuin 

Heavy raht—violent gale at iiigli 
from the S.W. 

Showery 

Heavy rain till the evening 

lilpiny 

Fair 

Hain 

Showery 

Fine—rain in the evening 
Heavy rain 

Fair—slight sliowers P. M. 
Showery 

Fair—rain in the evening 

Ditto—but eloiuly 

Ditto—ditto 

Showery 

rule 


o\ii yrc, and a lai'gc proportion of it spoiled. U'hc hitler cud of the munch,, 
liitre lius been hardly a breeze.* 
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[B Stbako, 
For fictoher 1816, 


UBTKOROl. 

Bt Mr* Car 


LttKGAt 
v|^P Tl 


1 

JH^raof 

Montfa* 

Ihe 

S u 

<e^ 

riuumi 

. 

M 

g 

z 

• 

;ter. 

w 

Hel';ht of 
Uw Baroni. 
loclies. 

F- u 

s£'l 

b « UD 

UB (A ^ 

0 

r 

Weather. 

Sept. S7 

55 

63 

33 

30-18 

39 

Fair 

88 

55 


34 

29*93 

0 

Rain 

29 

56 

60 

31 

*84 

0 

Stormy 

30 

47 


33 


36 

Fair 

Ovt. 1 

55 


ifl 

•39 

0 

Stormy 

8 

55 


35 

•36 

0 


3 

50 

Bfl 

34 

•SO 

0 

Rain 

4 

55 

61 

30 

•79 

0 

Rain 

3 

56 

69 

57 

•79 

89 

Showery 

6 

55 

64 

33 

•79 

26 

Do. with Thnndc 
[in the night 

7 

56 

38 

53 

•78 

0 

Rain 

8 

57 

61 

36 

*92 ■ 

26 

Fair 

9 

56 

60 

57 

*93 

32 

Fair 


57 

68 

36 

•91 

38 

Fair 

n 

33 

39 

35 

•03 

21 

Showery 

ts 

30 

36 

30- 

30*08 

32 

Fair 

13 

30 

33 

31 

•01 

87 

Cloudy 

14 

43 

60 

50 

•08 

36 

Fwr 

13 

43 

38 

32 

•08 

39 

Fair 

16 

47 

37 

30 

89*83 

41 

Fair 

17 

48 

33 

30 

•70 

0 

Rain 

18 

46 

38 

49 

•71 

36 

Fair 

19 

47 

34 

46 

•69 

81 

Cloudy 


46 j 

49 

39 

•58 

83 

Stormy 

81 

43 

31 

48 

•60 

33 

Fair 

88 

46 

38 

40 

•78 

3fi 

Fur 

83 

37 

30 

49 

•88 

39 

Fair ’ 

84 

46 

38 

43 

•68 

87 

Cloudy 

83 

47 

30 

44 

*30 

0 

Rain 

86 

43 

f 

31 

48 

•50 

80^ 

Fair 


.' N.B< Tlie Bftrometer*»bci(ht U ttkea at one o^clock. 
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LXIIl. On 'Plane!anfinfiy.€np^on the Aimoaphere, By the 

Reu. IMOND. 

Td^r^^lhch. 

Sir, — IVIankind hus from a remote period exhibited 
two classes of characters,—the credulous aud the iiicreduious. 
It havS frequently occurred that credulity has predoiuiiiated with¬ 
out evidence or argument to give it-fiahetion, and that incre¬ 
dulity has l.eeu cherished without ai^^'ilteinpt to investigate the 
trutii or falsehood of tlie positions in q\i'estion. 

The credulous and the incredulous have’perhaps in no in¬ 
stance been more tenacious ia ojunioU thaii on the subject of 
))laiietary influence. , 'As the object of this paper is couflued ti> 
the consideration of planetary influences '«m the atmosphere, 
it is not necessary for us to i^esiigate the ground on which 
philosopiiers of preceding ponPJs contended for the universal 
•iprcvaleiice of starry infiuciu'cs. 

'rUc hypothesis I am disposed to advocate is of great anti¬ 
quity; we can trace • its vc.stigcs in remote periods—its origin 
baffles all ejironoIogi(!al precision. 

The doctrine of planetary influence was the foundation of the 
Sabian system of religious worsliip. It engaged the attention 
of Babylonian and Kgyptiau sages; aud in every civilized state 
of human existence, as amo^igst the Persc«, tiic Hindoos, and 
the Cliir.e''e—people whose aviti<|uitv dbtanccs all competition— 
we find that astrological science* was accounted worthy the at¬ 
tention of the mo*,t intelligent persons. Modern philosophers 
have limited the title of science to astronomy, f. c. the clemen- 
tarv jiart; and consigned astrflioey, i. c, the applwnlion of elc- 
lueirtary knowledge combining, ohsevvatioii and inferences, to 
disrepute, if not to oblivion. 

Indiscniminate ridicule, censure, or contenqit, are not worthy 

admission within the pale of philosophy.—Whilst the fabulous 
s^i^ries of the Pleiades or the [iyadet I'.aving been thcilaughtcrs 
of Athwi,'are mere ftioderu romances, comparatively spcrilaiag, or at 
best enigmatical vehicles of some concealed truth, and most pro- 
babW of (Grecian invention,—wc must look to the exteosivelv 
prevalent .Sabian system of theology as far more ancient, and 
we may rationally infiei^ttiat in ju primitive reception it was not 
chargeable with,,idolatty. 

The etym9lpgy' te^m U uncertain,—perhaps frofti Sabos 
in Arabiabut Sabianisifi dr Sabrsnv ia nojv generally under- 
ttood to imply the worship of the heaveuly'bodics. 

f * ’If 

* There caa.i>e little doubt, J think, abogt, the etymology pflb» Word. 
It is ilerived Trom WlV Ueha, cotnmonly prutvounced an army oc 

Vol. 48. No. 223. ^ , hte 
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On Planelary Influences 


If we resolve to reject everj^octrine which has at any time 
been misapprehended, or trutlis have by the multitude 

been confounded 'with error, &e subjects for our belief will be 
ve^ limited. 

The opinion adopted by the Pers*:.ij the Chinese^ and the 
ancient Greeks, appears to have been, that a supreme ruling in¬ 
visible Power exists, with whom the planets ar^d stars are so 
connected as to he tlie creative atid productive powers, the im- 
UUsdiate agt'iits of the Deity. Thence the Chinese of the an¬ 
cient school, at this day worship 7'icn or Theaven, by which 
they understand the supreme power presiding in that vast ex¬ 
panse where the planets aiuhstars have their respective motions. 
From the positions of the planets, from the rising and setting of 
the constellations, thev have time iiunieniorial attempted to f>re- 
dict the vicissitudes of the seasons; and since every change in the 
atmosphere must be the effect of some secondary operating cause, 
it is at least decorous to investigate before we condemn a practic# 
which has received the testimony of ages in its defence. 

TheSabian&ystcmof worship, which enrols the planets and stars 
in its ritual as objects of adoration, is to he considered one of the 
many instances in which error has tarnished the lustre of truth. 

If we refer to the history of the patriarchal families, we find 
the primitive religion in its purity;—in the records of the Old 
Testament we perceive that the patriarchs retained those cor- 
tect principles of true religion, which acknowledged the unity 
and supremacy of the Deity, and limited religious homage to 
that one God, whilst the planetary bodies and all secondary 
causes were regarded merely as the ministers of the will of Go(f. 
—An extract from Josephus may serve to testify that the idea 
is correct with regard to Abraham : 

Abraham was the first* that adventured to preach up the 
doctrine of one God, the Almighty Maker and Creator of all 
things ia heaven and earth; and that for all the comforts we 
enjoy i.n^.|his world, it is to his infinite goodness, not to any 
power; TO ourselves, that we stand indebted for them. This he 
argued from the orderly course of things, both at sea and land, 
in their times and seasons, and froni his obsers’atibns upon the 
motions and irifl/fences of the sun, moon, and stars; insomuch 
that, without an over-ruling and an administering providence to 
keep ^ whole a-going, the whole frame of the pniverse must 
drop into confusion ; and consequently that all we;h«ve to trust 

f 

host. In the sacred volume the sun, moon, and stars are called the saha, 
that \%,ihe host, of heaven (Deut. iv. 19); and the Israelites were expressly 
cogrtnanded not to worship the saba, but him who made them, and who is 
^Her^ore called JcitovAH niMlV »ubuoth~~the Lord of Uust».— Edit. 


■am: 



Chaldeans of that period* 


to, 
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to, for matters either of pleasure, profit, or nocrsilty, clepends 
singly upon the good-will and bftnty of thp mover; so that 
it is to liim atone that we are to render alt honour and thnnl^s- 
giving, without assuming any thing to ourselves.**—L*Estrange*s 
Josephus, chap. viii. 

The Book of Job is a fair specimen of'gabian theology before 
the less refined sentiments of what is now denominated Sabian 
woiship were introduced.—The beautiful poem, with the argu¬ 
mentative narratives contained in the Book of Job, is of great an¬ 
tiquity;—no internal evidence assists us in determiinng the age 
ill which it was written, nor the author to whom we are indebted 
for a composition which has merited, and will ever merit, the ad¬ 
miration of mankind. The personification of the agent of evil 
is a s{)eeinien of poetical licence, but the subsequent matter is 
simple in its theology and correct in its ethics. The sublimity 
of thought and the pure morality contained in this work are 
Admitted to be superior to the productions of Homer. 

Although many allusions are made to tlie customs of patri¬ 
archal ages, or rather of the early stages of civilization, it may 
not be without hesitation inferred tliat the Book of Job was fa- 
.bricated beyond the precincts of improved civilization and highly 
cultivated talent.—^Tbe arguinciits of the friends of Job are 
founded on principles similar to those which have in several 
periods of the world formed the bases of academic questions. 

1 have no wish, sir, to fill your pages witii theological or 
ethical discussions, iior to involve your readers with investiga¬ 
tions concerning the probable writer of that excellent composi¬ 
tion,—whether Enoch, or any of his predecessors or cotempo¬ 
raries, is of no moment,—the state of astronomical, and, if the 
distinction must be observe<l, of astrological science, at the aera 
in which tlie poem was u'ritlen, is dcduciblc from the mention 
of Mazaroihf Arctums, Oriort, and the Pleiades^ more espe¬ 
cially from the mention made of the sweet wftuences of the 
Pltimdes; whence we must infer that the writer was no stranger 
to the prevalent opinion of sidereal influence. ^ 

Wluit the writer of the Book of Job appears to have credited, 
—what Abr^am from the st atements in Josephus appears to • 
have corroborated,—nmy, I beg leave to presume, be considered 
as having constituted a part of that knowledge which Mosee 
acquired ^oiigst the Egyptians, and in which Daniel aand his 
associatcs'became proficients in the court of Babylon. 

Impelled by a desire of attaining the knowledge of truth, and 
with that View desirous of divesting myself of all pr^udice, I must 
avow that I hat king in a creed considering the sUrrv 
as the agents <Jf Deity by their mutual attractions and rep^fons, 
at the same timo lituitiug to the Divine Beingjj^ ,|he reye^^ne^ 
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of worship which Jewish prophets may not be supposed to ha\'e 
adopted, ami to which Christian divines may not be allowed to 
subscril)e. Regarding tliose astrological atmospherical observa¬ 
tions which have escaped the ravages of time, as the fragments 
of a science which was successfully cultivated in many ancient 
periods, I presume that the atteiUitm of the moderns directed 
to the changes in the atmosphere, and to the coincident situation 
of the planets, may improve our meteorological knowledge, and 
enable us to recover all that was over known by the sages of an¬ 
tiquity- 

The sun is genei ally allowed to be the exciter of wJmt we call 
heat in the atmosphere ami on our earth; and it is not requisite 
on this occasion to incjuire whether the sun emits light and heat, 
or whether it excites them in tlic body of the air and the surface 
of the earth. 

The moon is commonly RU|)posed to have no atmosphere like 
our own ; but tliat it has an influence oil whatever constitutes 
our atmosphere is generally aeknowledged. 

The influences of the sun and moon are so well authenticated 
by the observances on the periodical flow and ebb of the tides 
in the waters encompassing our earth, that no dilferences in 
opinion exist relative to the ordinary causes and effects; and it 
may not he unworthy our attention to inquire, wliether extraor¬ 
dinary ebbings and flowings arc not imputable to other planetary 
and sidereal influences. 

No one questions that what is usually expressed by the term 
attraction operates between bodies of different magnitudes; and 
confining our attention to what is denominated the solar system, 
whatever properties or (jiialities are ordained by the divine 
Creator to regulate tfie movements and limit tlie approximation 
of the planetary bodies, must be conceived to operate in every 
part of the space in wliich they revolve. 

It is of no moment in the present consideration how far the 
late Rev. J. Wesley was correct in his remark, that astronomers 
assuming the Ttiogvilnde^ of the heavenly bodies infer their di^ 
stancesy and assuming their distances infer their ma^uitudes: the 
question is, what plausible reason can be assig^^ whence we 
mayinfer that tlieir relative situations produce those atmospherical 
changes,** the skiej/ influences** to which we are subjected. 

A siQal] ball freely suspended near the side of a mountain is 
by hA undisccrnible influence moved from a perpfeiidicular di¬ 
rection,—a small magnet has a property of producing an effect 
uot only at a distance through the intervening portion of air, 
but of maniflestiug its operation, although glu^Sy wood, and a 
irt^ety of other substances, intervene;—yet it is by many regarded 
aa ^credible iy^ such large bodies as Jupiter and Saturn can 

‘ have 
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have any corresponding action or effect. The planetary bodies, 
according.to modern philosophers, are toar remote to act on each 
other, or on the atmosphei;p around us. The varying belts of 
Jupiter and the extended ring of Saturn may be atmospheres, 
yet not perfectly similar to tlie aerial envcloj)e surrounding our 
earth; but every planet must be surrounded with a fluid, what¬ 
ever its peculiar gaseous (piality; and in and through that fluid 
tlie planet, whether by vkechanical or chemkaf- attractionox re- 
pidsiony must be conceived to rartfify condenscy or otherwise 
operate. As the moon is capable of transmitting its influence 
through the surrounding medium to the waters and to the earth 
which compose our globe, we may infer that each ]danet has a 
certain sphere of operation: and however we may suppose the 
energy of that operation to decrease as the distances increase, 
or whatever may be the intervening medium, we must allow 
planetary is as capable as hinar influence, of exerting its pro¬ 
portion of agency through that medium. 

Yours w"'j)cctfully. 

Priory, Cray Friar.s, Norwich, T. DrUMMOND. 

Nov.'r, UU6. 


LXIV. Some Ohiervations on the Sail Mhtes of Cardonay made 
during a Tour in Spaift, in the Sftmmer of ISN. //?/ 
Thomas Stkwaht Traiu., M,D, Member of the Gaologkul 
Society^, 

rp 

J. HESK celebrated mines occupy the liead of a small valley in 
the immediate vicinity of Cardona, a town in the province of 
Catalonia. 

Tins valley extends about half a mile in length, from the river 
Cardonero to the mines, in n direction from east-south-east to 
west-north-\ycst. Its north western side is bounded by a very 
steep and lofty ridge, the summit of whicli is crowned l)y the town 
and castle of Cardona. The opposite boundary is somewhat less 
elevated ; both sides are considerably higher than t!»e upper 
surface of w fossil salt. On entering this valley, the attention 
is arrested by bold cliffs of a greyish-wliite colour, which are 
soon discovered to consist of one vast mass of salt. The sides 
and bottom of the valley are composed of reddish-brown clay, 
forming a thick bed, from w'hich here and there large imbedded 
masses of rock salt project in the manner of more ordinary 
rocks; especially along the winding ascent whiid) leads up to 
the town of Cardona. The summits of the ridges which bound 

* From the Transactions of the Geolo^cal iii.’' '-I • ^ 
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the valley on each side, are formed of a yellowish grey sandstone 
of a coarse texture, and containing matiy scales of grey mica. 

The great body of the salt forms^a rugged precipice, which is 
recHoued between 4(K* and 5()0 feet in height at the upper ex¬ 
tremity of the valley, mid is covered by a thick bed of the clay 
above mentioned. 

The precipitous form is partly owing to the manner in which 
the mine has been wrought for a series of ages. There is no ex¬ 
cavation ; but the salt has been procured by working down per¬ 
pendicularly as in an open quany. The lowest part of the pre¬ 
sent works has a solid floor of pure salt which is not above the 
level of the bottom of the valley whore no salt is found; but the 
real depth of the bed of salt lias never yet been ascertained. The 
upper surface of the salt is not level; but appears irregularly ele¬ 
vated, according to the general outline of the hill in which it 
occurs. 

The salt has been usually represented as forming an entire 
mountain: but though it here appear^ supplying the place of 
common rock, yet from its being confined to this valley, and not 
attaining so high a level as the surrounding hills, it would seem 
more correct to consider it as a mass or bed of salt filling up a 
valley, than as constituting a mountain, vvhicl'i according to 
some authors* is a league in circumference. I'hcse dinicnsions 
could only be obtained by considering the neighbouring hoiglits 
as formed of this mineral; a supposition not countenanced by 
my persona! observation, nor by the best information whicli I 
could collect on the spot. 

The surfaces of tlie salt precipice which have been long ex¬ 
posed to the weather are not smooth, but cut into innumerable 
shallow channels, running in a tortuous manner, and divided 
from each other by thin edges, often so sharp as to cut the hands 
like broken glass. ■ The channeled surface is evidently jiroduced 
by the action of the winter rains, which have given the whole a 
striking resemblance to the surface of a mass of ice, which had 
been partially tkawed and again frozen. 

The general colour of the exposed surface is greyi^ white, with 
here and thete a tinge of pale reddish brown, from colouring 
matter of the sup^incunibent bed of clay. IWards tlie ex¬ 
tremities of the mass of salt, extremely thin layers of a pure and 
plastic clay are insinuated between layers of salt, so as to give 
it the waved delineations which ol^n occur in some species of 
'\adcsinter. The general ma^s ol^salt is however of the greatest 
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purity; and in order to be converted into snow white cuHnary 
salt requires no other process but griiiding:. The greyish hue of 
the external surface is owing to the rain penetrating a portion of 
the salt, and by diminishing its opacity, depriving it of the white¬ 
ness which the fresh fracture generally presents. At the ]jeriod 
of my visit the surface of this immense mass was perfectly dry, 
and in some places, where water had most recently flowed, was 
covered with a snow-white elHorescence. This circumstance, 
as well as the sharpness of the edges above mentioned, show the 
little hygrometric water in the atmosphere of that country, and 
the general purity of the salt from eartliy muriates. 

The fracture of the salt is highly crystalline, and usually ex¬ 
hibits large granular distinct concretions, which give it some¬ 
times the appearance of a breccia, or of containing imbedded 
crystals. 

A perennial brine spring flows at the foot of the great preci¬ 
pice, and affords a strong proof of the little efioct of water on 
this very compact salt. The aperture tlirougli wiiich the stream 
has issued for many years, is not wider c'(tcriiaily than two feet, 
and suddenly contracts to a few inches; while the ciianncl worn 
in a solid floor of salt, tlirougli which the stream Inis long flowed, 
is not a foot in depth. This is partly to be ascribed to tlie water 
being saturated with salt; but during tli^ rainy season^he 
stream is much augmented, and thus cannot lie sujjposed so 
highly charged with saline matter. Notwithstanding this, neither 
the solvent nor mechanical effects of the spring seem to have 
much effect on the fossil salt of (/urdoim. The waiters of this 
spring flow into the Cardonero, leaving in the valley a 
scaly crust of salt, resembling the ice formed around our brooks 
7n similar situations. During the rainy season, it is asserted 
that the stream carries down such quantities of salt into the 
Cardonero as to kill the fisli in that river. This,assertion rests 
upon the authority of Bowles, an able naturalist; but he iiii- 
doubtedlv was led into error w'hen he asserted, that t)ie waters 
of the Cardonero at some leagues below the inines . yield no 
trace of salt; from which life inferred, that salt may, ly motion, 
be convert^- into earthy matter. At Manresa, which is about 
twenty miles below Cardona, I tested the iwtcr of the Cardonero 
by nitrate of silver, which indicated the presence of an unusually 
large portion of muriate of soda. The taste of the brine spring 
at Cardona is intensely saliue ^ and the hand ^mersed in it, on 
being exposed to the air, is kiatontly covered with a film ofialt* 
The salt rock iwar its source is most elegantly veined with 4eM- 
cate waved delineafions of an^ochre'^ellow colour, 

Tha clay which covers the bed salt at Cardona and forips 
the sides of the valley,, exactly resembl^ thc^j^y found .In 
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salt district of Cheshire, having when dry some resemblance to 
shale but becoming j^lastic when moistened. It is remarkably 
pure, and free from intermixture except of salt, large masses of 
which are occasionaHy imbedded in it. 

No fibrous salt was to be observed at Cardona; nor did I dis¬ 
cover the sliglitest trace of gy))suru in that neighbourhood 5 a 
remark which was also made by Bowles. On the soil near the 
town, a small quantity of a saline efUoresoence was however ob¬ 
served, which had the taste of sulphate of soda; but the loss of 
the specimen I collected, lias pievented a more accurate investi¬ 
gation of its properties. 

The salt mine of Cardona is wrought like an open quarry 
with pickaxes and wedges, by which the mineral is raised in 
considerable tabular masses. The part at ])reserit wrought pre¬ 
sents an extensive horizontal floor of pure rock suit; the level of 
which is a little lower than the foot of the great salt precipice. 
An enormous niuvss of the .same mineral lies between this pre¬ 
cipice and the present mine, the letuoval of whicli will, in time, 
render the appearance of lliis interesting spot still more magni¬ 
ficent 5 for then the vast front of tlic rock salt bed will at once 
strike the eye fr<»m the lowest part of the mine. 

Like every other jniblic work in Spain, the mines of Cardona 
are'^in a ianguiil state from the effects of the late war which has 
desolated the pciinsula. Only tvvo labourers arc at present 
employed in quarrying the salt, and in wheeling it to the re¬ 
ceiving house. Over these, eight overseers are appointetl, who 
do dutv in rotation ; and ten sentinels are continiiallv stationed 
around the mine to defend it from the depredations of the pea¬ 
santry. Several clerks arc employed in an office built at the 
entrance to the mine, and the whole is under the <fiicctian of 
an mteiuiente or inspector, wlio wears the lujiform of an officer 
in the Spanish army; for the mine is the property of the crown, 
and is most rigidly guarded. Notwithstanding the rigour with 
which depredators arc puui‘'hcd, the peasantry frequently at¬ 
tempt to deceive tiie vigilance of tlie guardians of die mine. 
When detected, the usual punishment for a peasant is, even on 
the first offence, two or three years labour among malefactors 
in some of the public works in the province. A soldier is how¬ 
ever less severely punished when he commits a similar trans¬ 
gression ; he is generally sentenced to a few days solitary con¬ 
finement in a dungeon of the castle. On asking an overseer the 
reason of this disproportion in the punishment of different offen¬ 
ders, he refdied, that the soldier’s poverty was supposed to cx- 
.^^nuate his crime,*while the peasant of Catalonia enjoyed com¬ 
parative wealth, and could afford to purchase salt for the con- 
•W>ption of hi||unily,. 
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Such is the boldness of the smujjglers and the jealousy of the 
government, that it is dangerous to visit the mines without 
formal leave fron» the intcadente; as the sentinels liave orders 
to fire on any one seen loitering about them. 

The workmen here receive consideralile wages, and are all 
free labourers; eacli man receives daily twelve reals vellon, which 
at the rate of exchange last year eqnals throe shillings sterling; 
lads are paid at the rate of eight reals, or two shillings; and 
boys receive six reals, or one shilling and sixpence*. The hours 
for work are from six in the morning to seven in the evening 
(in summer); ^^ith the intervals of half an liour, between eight 
and nine o’clock A.M., for breakfast, and two hours, from twelve 
to two, for dinner, and its usual se<jucl in Spain, the siesta. 

The produce of the mines is ])iiUerized hy grinding it in mills, 
on the exact construction of our common water mills. This 
operation reduces it into an excellent culinary salt of a snowy 
whiteness. In this state it is sold to the pCa'^antry of the sur¬ 
rounding districts, at the rate of thirty reals vellon, or seven sh. 
six d. sterl per fanega of five arrohas of Catalonia, which equal 
116 pounds avoirdupois. 

As tlicrc are no roads practicable for wheel carriages in tlus 
part of Catalonia, the salt is carried from Cardona on mules or 
asses; the oulv beasts of burden that could travel in safety the 
rugged defiles in wliicli this district abounds. It seems a part 
of the perver'^e policy of tlic Spanish government to discourage 
the formation of proper roads, lest it should facilitate the opera¬ 
tions of the smuggler. 

It would not be dilhcult to eomioct Cardona, by means of a 
canal, with the ocean : and thus the valuabie produce of its salt 
ininos might increase the revenues of the crown, and the trade 
of Jiarcelona. The channels of the Cardmiero and Lohregat 
always contain a large body <>f water, and might easily be ren¬ 
dered subservient to the pm poses of inland navigation. Besides 
augmenting the value of the mines of Cardona, such a plan, by 
facilitating the intercourse with the interior of tliis fine province, 
would stimulate the exertions of a people who only require an 
equitable government to become highly industrious. 

It yet remains that I offer a few remarks on the nature of the 
country around Cardona, as materials for its geology. 

Its general appearance is mountainous. The mountains are 
abrupt, but generally wooded. The valleys are narrow, and, 

* This may he consulcred as liberal wages where the necessaries of life, 
with the excrptluii of bread, are cheap; at Cardona, tuottoa and beef 
cost one real veil, per twelve ouiice&« Dread of the best quality costs one 
real ^cll. per twelve ounces. Wine of the country (a very good red sort) 
is retailed at six quartos per bottle^ or about twu-pen(^ sterling. 

• where 
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where the declivities will permit cultivation, they produce abun¬ 
dance of good grapes and some corn. In coming from Barce¬ 
lona, the traveller leaves, nt a small distance on the left, the 
majestic Montserrat; and gradually approaches a mountain 
chain proceeding from its' northern extremity, which declines as 
it stretches t^vards Manresa. This chain consists of similar 
materials to Montserrat; viz. of vast beds of farcitite, composed 
of rounded masses of quartz, with angular pieces of siliceous 
slate, and fragment* of clavslate united by a basis containing 
calcareous earth. The fragn)enr.s of this farcilite become smaller 
as we go northward, and at hist bear a striking resemblance to 
coarse grcywack^; to which formation I am inclined to assign 
the puddingstone of Montserrat, and the chain of which it forms 
ft part *. 

On descending the nigged mountains of puddingstonc into the 
valley of the Lobregat, before coming to Manresa, we observe 
strata of a hIuclsh'‘groy rock with interposed layers of a softer 
material of the same colour, wliicli crumbles into sandy clay by 
exposure to the weather. These strata have some rcsemhlancc 
to sandstone-flag; but sin attentive consideration convinced me 
that they ought to be considered as stratified grcy^vuckc ap¬ 
proaching to grcywackcj alalc. Above these we again Tuid the 
farcilite, which is the prevailing rock about Nfanresa. All the 
rocks hitherto mentioned effervesce slightly with acids; a cir¬ 
cumstance which connects them in some measure with the ex¬ 
tensive limestone country to the soutli-west of Montserrat; and 
they all show a tendency to split vertically into columnar imvssos. 
Beyond Manresa the farcilite occurs till the traveller crosses tlie 
ford of the CardoncfO, when it is succeeded by a limestone of a 
dirty iron lirown colour, and dull, almost earthy, fracture. Be¬ 
yond the village of Suria, a sandstone, which slightly effervesces 
with acids, makes its appearance. This rock constitutes the 
aides of tlie valley which contain the fossil salt. 

The immediate vicinity of the salt mines shows no other rock 
than a yellowish grey sandstone much charged with scales of 
mica. 

We had thus that the salt rock pf Cardona is accompanied by 
clay and sandstone, like our Cheshii^^t fp^fnatioa>. Lime¬ 
stone also is found near it; but the tisu4>: concomitant gypsum 

* Tt may not be improper here to remark, ^omOioW descriptions 

of Montserrat are in several respectsF^srroneous. It h fioi in$uiated 
mouniain,tis geoemlly represented^ but is the hit^hest point of n considera¬ 
ble chain. It’s insular uppearape^, as seen from the^h^gh road between 
^oalada .ind Martorel, hasttec^ed.those who have ticver examined its 
bbrth-eastem side. The tqMtWn^'mentidhed by Bowles others, as 
eate^tig into the c(m|>^ibn 'Of its puddiiigstone, nppeftrsby its fracture 
tobe only a dork jg|| 9 rcd.|hmmon iiliceous slate. 
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appears to be wanting, as well as fcetid limestone. The great 
compactness and purity of this salt merit examination. 

Though the country around Cardona is mountainous and 
rugged, it is inferior in elevation to the districts between it and 
the Mediterranean ; as well as to those which bound it on the 
north. Immediately behind Cardona the mountwns begin to 
ascend with increasing boldness until they unite with the grand 
chain of the Pyrenees. 

L relinquibh to others the difficult task of giving a probable 
explanation of the formation of rock salt; contenUd if my ob- 
:servations on the mine of Cardona can add any thing to ^le 
mass of facts which should guide us in the obscure but captiva¬ 
ting speculations of geology. 


LXV. Olservaiions 072 soiric Combinatiojis of Axola unlh Oxy¬ 
gen*, Read to the French Academy cf Sciences on the dtk 
qfSept,lH\l>, M. Dut.ong. 


CiiKMiSTRY sometimes exhibits combinations so difficult to 
isolate, and the pro<hiction of which is accompanied by circum¬ 
stances SO complicated, that the most expert and accurate ob¬ 
servers obtain a knowledge of their properties only after long 
efforts and successive labours, in which in a manner they ex¬ 
punge all kinds of errors before attaining the truth. Among 
those mysterious compounds we may reckon the combination 
r>f azote and oxj'gen lotig know^n under the appellation of vapeiir 
mtihmte {^litroiis vapoury or nivnms acid g«v). Notwithstanding 
the nuuierons researches on this subject, it is only since M. Gay 
Lussac’s last experiments that the true proportidhs of it have 
been known, I had myself made some experiments on the 
same subject; and as my results differ in several respects from 
those obtained by M. Gay Lussuc, I shall submit them to the 
opinion of tlie public. 

When we distil neutral nitrate of lead previously dried, we 
obtain a vopy volatile liquid of an orange yellow, wliich had al¬ 
ready been remarked, by M. Berzelius in his researches upon 
the compositioty;^ th^iimtes; hut wJiich was examined more 
particularly by 'M. Li^ac, whose researches yielded as a 
result that this, ought to be considered as the acid of the 
nitrites, in whieh tiie elements are kept in Qpmbination by the 
action of the umter. The existence of water in the drieil ni¬ 
trate of lead, the proportions df ^which correspond to those of 
the nitrates perfectly d^iyedi of ^Mer^ 'will present a rery sin- 
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pillar exception to the laws of the composition of salts; anti as 
it is rather by analopy than by direct experiments that Gay 
Lusshc was led to adopt this opinion, I have endeavoured to 
subject this liquid to a rigorous analysis* 

We may effect our purpose by placing copper or iron, for in¬ 
stance, in contact with the a^dd in vapour at a red heat. In 
order to avoid the errors which might result from the action of 
the acid on the corks employed in the common apparatus, I had 
at first made use of a glass apparatus, all the parts of which 
were soldered; so that the acid could only he in convict with 
the glass and tlic metal which oiiglit to compose it: but I met 
with dilficnlties during tlic experiment, which made me recur 
to the employment of a porcelain tube with corks. In conse¬ 
quence of some precautions wliich it is needless to incniion here, 
the only error which can result from it is coufinctl to the ab¬ 
sorption of a very small quantity of acid by the cork; eveiy 
thing being so arranged that nothing could be c.xtricated whioli 
could complicate the products of the operation. 

The iron or copper in very fine and well polished wires was 
employed in great excess, and all the oxygen of the acid was 
absorbed by the metal; the gas not absorbed afterwards passed 
through a tube of muriate of lime before proceeding umlcr the 
bell-glass which terminated the apparatus. It is easy to see 
that by determining the weight of the metal, that of the tube of 
muriate of lime, before and after the experiment, and the volume 
of the gas liberated, we might attain the utmost precision, I 
have u»ade by this process several expciimcnts, the results of 
which have not presented sensible differences. 

In one of those analyses the azotic gas was pure, or at least 
the quantity of hydrogen which it could contain w'as below the 
limits prescribed by the usual means for detecting it. In general 
the proportion of hydrogen was alwivys extremely small. The 
following arc the details of the cxjioriincnt in whicli tiie propor¬ 
tion of this gas was the greatest, and in which, nevertheless, it 
formed only the thirty-two tliousandih part of the volume of the 
azote: 

Weight of the acid analysed 7*J)35 grs. 

Increase of weight in llie iron ,, 5‘G60 

Do. of muriate of lime ,, ,, 0*017 

Volume of dry gas at 0'^ B. 0*70™ .. 1*96 Ib. 

100 parts of this gas contain liydrogen .. 3*22 parts, 

. This proportion of hydrogen corresponds to a quantity of water 
wliich united to that absorbed by the muriate of lime will only 
form six thousandth parts of the weight of the acid analysed. 

As this quantity is far inferior to the smallest proportion of 
water which we ean q,dmit as the essential element d a com¬ 
bination, 
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Mnalion, it appears to me that it ought to be ascribed to the 
hiiinidity of the air, or to that which reftiaiua attached to the 
vessels, and which it is impossible entirely to get rid of in mani¬ 
pulations which arc a little complicated, Resides, this acid is 
not e\hi!)ited under the orange ci»!our, hut when it is anhy- 
drated j for I have remarked that the snmllcst quantity of water 
is sudicient to render it green, as will be explained a little lower 
down. The !i(iuid acid obtained from the <Hstillation of the 
nitrate of lead <Ioes not therefore contain water, iior does 
the nitrate of lead dried contain any. On caloidating the 
ratio of the azote with the oxygen in the lic^nid acid according 
to the above resuUs, we find that 100 parts of azote aie com¬ 
bined udth of oxygen. These proportions differ very little 

from those which vve may deilnce for the composition of the 
nitions acid gas from the ratio in point of volume which M. 
Oav Lnssac has given ; for wc find, on setting out frtrm this 
ratio, for 100 of azote, 228 of oxygen. The identity of the ni¬ 
trons acid gas and of the liquid acid obtained by tlie distiilatioii 
of the nitrate of Iciul seemed to me at fir-t so extraordinary, that 
I thought some error had slipped into tl'e weights; but after 
having repeated several times the same experiment, with results' 
very little different, there did not remain a doubt as to this iden¬ 
tity. It then became very evident, th.at the nitrous acid gas 
could not be a permanent gas. In order to verify this inference, 

I made the following experiment: 

I placed ill two cylindrical reservoirs two bell-glasses with 
cocks, one containing nitrous gas and the other oxvgcii gas: by 
means of two funnels with stop-cocks, in which water was kept 
constantly at the same level, I regulated the flowing of this liquid 
into the two reservoirs, so that the (juanlity of nitrous gas dis- 
jdaced by the water in one of the hv'il-glasses was a little less 
than the double of the oxygen extricated, during the same time, 
from the other bell-glass; Imth gases severally pHf.sed through 
a long tube partly filled with muriate of lime and jiartly with 
quick lime, and afterwards met in a tube of a larger calibre con¬ 
taining fragments of porcelain: by this arraageuicnt, the gases . 
mixing perfectly, they are transformed into nitniiis vapour al¬ 
most pure, and merely containing a small excess of oxygen. The 
gaseous mixture afterwards passed into a emred tube, submitted 
to an artificial cold of 20® below zero. After having passed 
some litres of gas over into this apparatus, ^ obtained in the 
cooled tube a slightly greenish liquid, sending out, into the, air 
very abundant yellow vapours, andn^iich was transformed during 
decantation into an orange yellmV liquid possessing all the pro¬ 
perties of that which proceeds from the distillation of the nitrato- 
oficad. This experiment does nol allow of aa^doubt^ and 

‘ P ought 
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ought to adihit that the compound of azote and oxygen which 
ts generally known by the name of mirmis add gas^ is not a gas 
at tlie common temperature and pressure of the atmosphere^ 
but rather. A Ikiuid which I shall call iti the meantime dry or 
ankydfous nkrous acid^ to avoid all misunderstanding* 

1 found MSl for its specific gravity, and 28® for the tern- 
peeature at which it enters into ebullition^ the barometer being 

, . rtf 'we have hitlierto mistaken the physical properties of this 
dsmbination, i^ is because the vapour which it forms maintains 
a very strong tension at the common temperature; and in tlie 
greater num1>er of cases in which it is produced, it is mixed 
with permanent gases which prevent its condensation. 

We may easily see from this, that the condensation of the 
dry nitrous acid will be the more difiicuU, and that it will be 
necessary to employ, in order to produce it, a temperature so 
much the lower as the proportion of foreign gas is greater. This 
accounts for the differences which are observed in the products 
of the distillation of the nitrates. When the base of the salt 
hawbiat a feeble affinity for the acid, and when it allows it to be 
extricated at a low temperature, the nitric acid is decemposed 
only into oxygen and nitrous acid; and even if we shall^ppose 
that l^^e two bodies are set free at the same time, the vapour 
of the nitrous acid forming at least the two-thirds of the gaseous 
mixture, it might be partly condensed, even at the temperature 
of 15'*: this is what happens with the nitrate of lead. When 
on the contrary the base forcibly retains the acid, and precipi¬ 
tates, the having recourse to a very high temperature for the 
decomposition of the salt, the greater part of the nitric acid 
being then reduced into oxygen and azote, it will require a con¬ 
siderable degree of cold to liquefy even in part the nitrous acid. 
Thus by submitting the gases winch are liberated during the 
decomposition of the nitrate of barytes to a cold of 20^ below 
0^, ,1 have not obtained a single drop of liquid; because, as 
wa know, the greater part of the nitric acid was then transformed 
into a mixture of oxi^n and azole. , 

It ia also for this reason, that ivhen it is our object to make 
directly with oxygen and nitrous gas dry nitrous acid, we must 
$0 vonarea^ as to leave hut a feeble excess of oxygen, as 1 have 
indici^^ above; otherwise we shall obtain but very little li¬ 
quid. ■ 

If we pass into the apparatus described a little higher a mix- 
tur&of nitrous gas and oxygen gas, in wliich there is a little more 
then four parts the former to one of the latter, there is still 

the cooled tube: but this liquid is of a 
mudi more volatile than the foregoing- 1 
• have 
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hav? Analysed this liquid l)y the process which I have described 
above for the analysis of diynitrous add;^and 1 found that it 
Was formed of 100 parts of azote and 20/ parts of oxygen, ia 
weight, in one experiment; in another, 1 found 216 parts of 
oxvgen for the same quantity of azote. It is evident, besides, 
from the way in which this liquid has been formed, that water 
does not enter into its composition. The proportion of oxygen 
which it contains is less than that of the nitrous acidj but it ia 
greater than tliat which ought to be found in the acid of the 
iiUriteSy which Gay Lussac has denominated pernitrotis^ 

It is probable, according to this, that it is not a homogeneous 
combinatron, but a simple misfture of dry nitrous acid, and an*^ 
other compound of nitrous and oxygen gas, iii which the pro* 
j)ortion of nitrous gas will be nmcli stronger, and this conjec¬ 
ture is also supported by the manner in whicli this licpiid acts 
during its distillation. In fact, by submitting it to a gentle lieat 
the green colour gradually becomes weaker as the volatilization 
is effected, and there remains a variable quantity of dry nitrous 
acid. If the green liquid is not a simple solution of nitrous gas 
in dry nitrous acid, it ought tn contain another combination of 
nitrous gas and oxygen, probably in the proportions of the per^ 
nitrous aCid, which it will perhaps be possible to insulate by re¬ 
iterated distillations, since there exists a difference, althot^b in 
trutli very feeble, between the temperatures of ebqjlition of the 
green and the orange liquid. Tliis is a question which 1 shall 
endeavour to decide on account of its importance, notwithstand¬ 
ing the difficulties by which it is surrounded. When we place dry 
nitrous acid in contact with a great quantity of water, by ioi- 
mediately shaking the mixture it is instantaneously decom¬ 
posed ; a proportion of nitrous gas is extricated, which, varies 
according to the rapidity with which the decomposition is effected. 
If we put, on the contrary, a very small quantity of water with 
the same acid,.no gas is disengaged; but the acid becomes a very 
deep green : this is what happens when we pour, drop by- drop, 
dry nitrous acid into any mass of water ; because this acid being 
heavier than water, it gains the Ixittom of the vessel, undergmng 
the change of colour just mentioned. It is evident, from what' 
has l)cea said, that the cpnversion of the orange acid into green 
acid, ill this circumstance, ought to be ascribed to thedecmni- 
position of a part of the dry nitrous acid into nitric acid wlnleli 
is dissolved in the vrater, and in nitrous gas which is combmed 
with the remains of the non-decomposed acidl Lastly, if.ive 
mis successively with a certain quantity of water various 
tions of nitrous acid, the extrication of nitrous gaa>f roduceil by 
the same weight of acid mil always diminish, imtil en* 

tirely,dthou^ the liquid contiiwesto absent? 
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then see the water suceessively become a greenish blue, a dark 
green, and an orange-yellow. These variations of colour are 
the same with those which have been so long observed in the 
nitric add of different degrees of concentration, when we pass 
iuU>.ii nitrous gas of variable proportions. It seems, therefore, 
that acts, in this lust case, by bringing hack a portion 

of nUfic acid to the state of nitrous acid, and passing itself to 
fhk^iLte. As to the nitric acid which is found mixed in very 
-different proportions with these various combinations of oxygen 
and ai;ote, according to the manner in which they have been 
.obtainerl, it does not seem to affect their colours sensibly; at all 
events, it will not be correct to^uppOf>e that these mixed acids 
are only^simple mixtures ; for the nitrous acid seems to have an 
affinity for nitric acid, if we judge according to the recent ob¬ 
servations of Mr. Davy, on the properties of the nitro-muriatic 
acid. 


The anhydrated nitrous acid, when placed in contact with a 
strong solution of pota'>h, is decomposed ; nitrous gas is extri¬ 
cated, but in smaller quantity than wlicu the same decomposi¬ 
tion is.prmluced by water;—nitrile,and nitrate of potash are 
formed. With liquid ammonia, the action is extremely, violent, 
and the nitrous gas extricated is uiixed with azote;—thlf proves 
thatA part of the ammonia has been decomposed, 

When we.pass nitrous acid in vapour over dry caustic barytes 
placed in a tube at the common temperature, the vapour is 
slowly absorbed; but at a temperature of abot'e 200'' the barytes 
suddenly becomes incandescent, and no elastic fiuid is extricated. 
The combination which results melts, and is aftervfards very 
difficult to dissolve :^we therein hud once more nitrate and 


nitrite of barytes. It is certainly a very remarkable phsenome- 
non^ and the explanation of which is not very easy, to see the 
barytes transformed into nitrate and nitrite, at a t^porature 
which seems to be very superior to that which will be necessary 
to decompose those two salts when once formed. 

1 kave endeavoured to determine the action of the different 
contblistible bodies on the nitrous acid,.9^ch retb^ed into vapour; 
but all the phc'enoineiia which obser\xff".,may easily be 

foreseen by the theory, and this n^g^'me the,troubI^of relating 
thei^rt x l shall merely say, these ei^eriments Confirm 

that the nitrous less %asily than the eu- 

chlmw, the oxygen whichent,^^M^ts composition; iode, for 
instance, maybe sublimed into^dim^^pour withbdtreceiving 
imy alteraj^du from it: sulphur ^d;^Pphosphorus require, in 

a higher ^i^ero^«w.‘than in ^ure oxygen, 
nitrous, aci^s combinedj without undergoing 
the.bonccntmtcd sulphuric acid; and it Ls 
' probable. 
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probable, according to the expei intents of Gay LuasaCf and also 
those which I have made known, that Uie cry&taJlino substance 
described by Messrs. Clement and Desormes, in the memoir in 
which they have explained the formation of the sulphuric acid, 
is nothing but this combination. 

Since the above memoir was publicly read, I have observed 
that the nitrous acid may be presented under very different co¬ 
lours, according to the temperature to which it is subjected. 
The orange-yellow colour which 1 have assigned to it in the 
course of this paper, is that which it has at the temperature 
from 15 to 28: it is deeper the mote it approaches its point of 
ebullition. At this temperature it is almost red; and we know 
that at an elevated temperature its vapour is of a very deep red. 
But below 15^ the colour becomes weaker and weaker, down to 
then it IS no longer of a fawn yellow; at —10’ it is nearly 
colourless; and finally, at —20° it is entirely so. We may 
easily produce those different shades by shutting up in the bulb 
of a thermometer a certain quantity of dr}' nitrous acid, the 
temperature of which is lowcied successively by the evaporation 
of ether, or carburet of sulphur. It will be cuiious to obserye 
if the a&me liquid subjected to a temperature of —40^ or •—50° 
will be presented again under a coloured form; and if co¬ 
lour will be blue, as indicated by the theory of coloured rings;-— 
this I shall endeavour shortly to .isccrtain. 

— -- - — ^ , I ...,1,1. 


LXVl. Experiments and Observations to prove that the bene^ 
feial Effects of many Medinnes ate produced through the 
Medium of the circulating Bloody mote particularly that of 
the Cokhicum aniumnale upon the Gnut^ By Sir Evekard 
Home, Bart. KP.R.S, Communicated by the Sodetjf for 
improving Animal Chemistry*, 

A. knowledge of (he readiness with which liquids pass from 
the stomach tSie divagation, carr}ing along with them the 
impregnation of dWerenftiEedicinPs; and the readiness with 
which such medkjues are ^Hed off from the circulating blood, 
by the aeUon of^ne kidt^l^led Mr. Brande and myself tp au 
fnqmry respectmg the of gravel and gout, upon prbtch 

au^ect he has laid twwj^Mttia* papers before the Sod^]y. 

in these commuuidBj^^ Reaction of drlOPer«ukt substances 
on the contenU pf luieoMen considered, J^ose 

* FratU tbs Ttaniactiorit^b^lftG^o^l Society foe 
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tubstoocea moat efitdent in depriving them of the prinwpiU in- 
gredioet mst in stone and gout, are pointed out. 

For the eure of gout, the eau mHicimle of Husson has been 
most fbrtUQHteiy discovered to be a specific remedy, ,and it is 
now .i^smtained, by experiments on different people, that a 
vinopft infusibn of the coldilc^im auttmmk^ or meadow saffron, 
so, and therefore the two medicines must be consi- 
JH the same. 

To ascertain their mode of action appeared to me an inquiry 
i^Drtneated with the objects of this ^Society, which are not con* 
imed to the knowledge of purely chemical combinations in the 
stomach or other parts of the body, but include the effects of 
gaiwmism on the nerves, and of mineral and vegetable solutions 
on the ^Nood, so far as they the actions of life, or the 
synipeoms of disease. 

U has already been determined by experiment, that almost 
every mineral, vegetable, and animal poison^f not the whole of 
them, is carried into the circulation before it produces its spe¬ 
cific e4^ts upon particular parts, whether these are the sto¬ 
mach, skin, or other parts of the bi^y. The most truly specific 
medicine that we have been hitherto acquainted with, mercury 
for, ihe venereal disease; and it is completely established^ tIuU this 
imiSedy, when in the circu]ation,'>is equally efficient in the cure 
<ff a recent chancre produced by inoculation, and a venereal 
sore throat, in consequence of the disease haying been carried 
into the circulation. ^ 

That other medicines can be received into the circulation, 
anijl, as soon as they arrive tliere, produce their effects upon dif¬ 
ferent parts of the body, is proved by experiments made by the 
late Mr. Hunter, although he had no idea of their beii^ usually 
.carried there before they produce the different actfiw sO'^well 
known to follow their exhibition by the mouth. Ho 
iiifusloUs of the following substances received into the ml^^tiou 
by tlie Jugular vein, immediately produced the same ef^ts Which 
mbre slowly follow their being taken by the mouth. Infiision of 
ojnum bright on drowsiness. Infusion of ipecacuanha vomiting. 
J^]).;'voiniting and purging. Infusion of rhubarb a promo 
^ Urine. . These etkeis ceased in a few hours, ftid appeared 
}n no Aspect injured the animars health. the 

idhiease, gout is the* only one whose local ^mplom 
havje j^^i.comptetely removed by medicine, in so short a . 
ks td put k beyond all doubt that their removal isthe spACt 
bfthagte dw I Ki . The effect of the eau m€dimah imd of Ate 

of the colc^eum auiunmale onjout, is indeed 
\ of dercoiry on thb venereal dtsPase, but in all 
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other rApecta corresponds with k; and If these medkinca act 
tiuough the medium of the circulation,'the only diflferenee may 
be, that the one is more iiuickly received into it than the other. 

This power of the cau ‘'which I have stated to be 

exactly similar to that of the colchicum oviuntpftk over the 
local symptoms of gout, 1 have n<tcertained by exfiertment more 
than six times upon myself; at one time the sympt<nns Went 
off in six hour.s, at another in twelve, and at others in twenty* 
four hours. 

As we know the sensible effects of mercury, whether it is in* 
troduced into the cii cuhtion by the absorbents, or received into 
the stomach, are the s'lme, we conclude, whenever these sensi* 
b^e effects are met with, that mercury is actually in the circula* 
tion. 

It therefore occurred to me, that if the sensible effects of the 
infusion of the colckiaim should prove to be the same, whether 
it 18 introduced into the circulation by the jugular vein, or re¬ 
ceived by the mouth into the stomach, that we might equally 
in both cases conclude it to be in the circulation. To determine 
this point, thirty drops of the vinous infusion of the eokhtcum 
(made by macerating two pounds of the fresh roots in twen^ 
four ounces of Sherry wine, in a gentle heat for six days, the 
spirit being previously carried off by heat,) was diluted with a 
drachm of water, and conveyed into the circulation of a mo¬ 
derately sized dog by the jugular vein. The dog’s pulse in a 
natural state is 140 in a minute. 

In five minutes, the dog had a tremulous motion of the hktt- 
cles and fluttering of the pulse, accompanied with nausea, but 
no retching to vomit. In fourteen minutes, thi ^rnl^was* 180 
in a minute and had frequent intermissions. In four hours, the 
pulse was 120 in a minute, of its natural strength, and had fre¬ 
quent intermissions. In seven hours, the d(tf had a na^al 
motion, the pulse had no intermission, was 140 in the minute. 
The dog had a good appetite for food, and appeared in perfect 
health. 

The same dog at the end of three complete days swalbwed 
sixty drops of the same infusion, exactly double the quantitt 
that had been introduced into the circulation. In two h^M, m 
beeame lat^id, the pulse wiry and weak, but 140in the iftiomdt 
Ilf four hours and a half, the' languor much Was and pdM 
natural. In eight hours, the dog had had m WallUM* dmen; 
In eleven hours, was in good spMta and very Welt. ^ 

The sensible effects upon the were si^btr td VMi mo* 
duoed upon my^lf, but Hi n degree, tinder 
of a violent ftt of the godt, Hi the Smle, on ^ 93id 
ber 1813, ten o’clock faitbejnonuoflb I tocdt'sbky drdps'of 

*V:2 the* 
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tfie fflti widiAmhi Itie pain of the gout was insufferabt’e, I got 
into be4y and wm so chiUy as not to be able to keep my hands 
warnii liv^ under the clothes. In two hours, I Wcanit 
faUidt Mit and thirsty, m three hours, the pain was so much 
dimiaMiad as to be tderable, while the limb was at rest. In 
sadau houss, 1 had a confined motion from the bowels, and the 
ladn ia'^the ankle became severe, while the foot was placed on 
but this went off as soon as the foot was again 
jpboed hi a horizontal posture. A nausea, or half sickness, 
tadwis on$ my pulse, which is naturally 80 in a minute, was 
lowefad to 60, and intermitted. In ten hours, the nausea was 
gone oSi bnt 1 remained ldii|kid, the pulse beating 70 in a mi¬ 
nute. I had some appetite for food. 

The following morning, my pulse was 80, and having passed 
wffipsdtught, I was enabled to walk as usual, and follow the 
dutice of my profession. ^ 

Jf Utese observations shat! be confiimed, wiy must lead us to 
eoneittde, that the different kinds of substances, which produce 
apeeifie diseases, are first carried into the eirculatimi, m the 
same manner as mineral and animal poisons, and that the 
medicines by which they are acted upon, go through the same 
oourae, before they produce theif beneficid effects; a material 
step will thus be gained in the (^sideration of diseases, and the 
modes of treating them. 


LXVIL Ah Appendix to enPaper on ike Effects of the Col- 
chunm mtumnale on Oout, By Sir Everakd Home, Bart, 
r.P.R.5.* 

amt I laid before the Society my paper upon this subject, 
1 was anxious to establish what appealed to me to be twO im¬ 
portant facts j one, that the infusion of the colchkunt can be 
received into the circulation without producing any permanent 
mischief; the other, that it is through the medium of the circu¬ 
lation its beneficial effects upon gout are produced, and there- 
JfofWt'fthe sudden relief which is< experience can be readily ex-^ 
Having attended to the effects of the eau midunnale 
of. dds medurine for several years in cases oS gout, both in 
Dtp nwiv c«iK, and in those of my friends, 1 found, invarufoly, 
that they diimiaished the frequen^ of the pulse, ten or twenty 
-heats to n nrinute, and thw effect generally took pkee kbout 

the medichie was exhibited: 1 therefore ison- 
4delMAltusto.be the CT^don of.tlw constitution bein|'uo^V 
tlMfi^micnce of thomedMoe; and when I found that tne pulse 

^ * fnm tha^Ewa im ctioas of the Ifoyal Society for 18ld, part ii. 
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WM al^cted in the came way by the medicine received Into the 
circulation, and 1b a much shorter time, 1 became satisfied that 
in both cases this arose from an effect upon the circuhtion, and 
not upon the stomacli, and therefbrdl^did not further proseculiC 
the inquiry; since exhibiting larger doses could only couhtm 
what is already known, namely, that the medicihe js capable^ 
when injudiciously used, of producing very violent ^ects. 

it ha|^ been suggested to rpe since the paper was read, that; 
the only mode of proving that the medicine acts through the 
medium of the circulation, is to show that when a suffidenc 
quantity is received into the blood, all the violent effects aro pro¬ 
duced, that result from a large ds$sc taken by the mouth; and 
as I had no object but the pursuit of truth, 1 lost no time'in 
complying with this suggestion^ and introduced into the circu¬ 
lation of a dog l(iO drops of tlie san^ infusion before employed. 

The animal ins^itly lost all power of \'otuntary motion, the 
breathing becatn^|||^tremely slow, ^nd tire p\ihe wgs hardly to 
be felt. In ten minutes, the pulse was 84, the inspirations na¬ 
tural, which are 40 in a minute. In twenty mini)tes, the pulse 
was 60, the inspirations 30 in a minute, a trcuiulous iqotion had 
taken place in the hind legs. In an hour, the pulse w^as 115, 
and irregttlar; the ahimal was capable of sitting up, but vra9 
in a state of violent treinor,^nd the iitspirations could not be 
counted. 

In one hour and a half, the tremor had gone off, the pulse 
continued the same; the animal made iueflTectual attempts to 
vomit, and continued to do so ten minutes, accompanied 
with great languor; the inspirations were 54 in a minute. 

In two hours, the pulse was 150, and very weak; the animal 
had voided one ounce and a half of water, had vomited twice, 
each time bringing up a quantity qf mucus tinged with bile, and 
had two liquid stools. 

In three hours, had vomited again, an^had another stool; the 
pulse too weak to be counted. 

In four hours, continued extremely languid. 

In five hours, vomited some bloody mucus, aud expired, 

On openj|ig the body, the stomach contained n;ueua tinged 
with blood, and its internal membrane was inflamed; the duo¬ 
denum had its internal surface universally inflmned; the snjne 
appearance in a less degree was met nqth in the jejpniunt and 
ilium, and more strongly marked in the cofon than iii the ilium. 

The fucts which 1 have now fM^duc^, afi^d siidipient proof 
of the action of the coi/cl^m fnnitmnale upqh ^ diffiirent 
parts pf the body, beihg ^^rodgh the roedi^p^ of the dfcniation, 
and not in consequence cf i|aknm4diata u|[edtsdj||m 
and intestines. . . C 

. ¥3 ItXVIlI. «5n|i 



f 342 ] 

LXVlil, New Outlines of Chemical Philosophy, By Ezbkibl 
' Walker, Esq^ofLynn^Norfm, 


T 


[Co^nued from p. 245.] 


HB electrical apparatus, mentioned in my last paper, consists 
idb^t 3,300 groups of zinc, copper, and paper discs, inclosed 
glass tubes. These are placed in an horizontal position, 
resring upon two insulating rods, which stand seven inches 
high above the common base into which they are fixed. In the 
manner of connecting the ends of the tul»es there is nothing 
new, but in the application of the silver leaf electrometer, there 
is a mode which may afford 'jltene amusement to those who are 
not much acquainted with physical experiments. 

The wire on the top of the clfCtromcter may be placed either 
in contact with one extremity of the arrangement of columns, 
as represented in the or at any nwre convenient di¬ 

stance. The electrometer being placed t^n a table in the 
middle of a room, and the electrical apparatus in some remote 
place, out of sight, it only reqiiiroj a thin music wire to connect 
the apparatus with the electrometer, to cause the pendulums to 
vibrate as freely as if the electrometer and columns were in ac¬ 
tual contact. ,.i 

It has been supposi^ by M. TO Liic and some other writers 
on this subject, tliat th^ variable action of two electric columns 
upon a pendulum suspended between them. Is owing to the 
moisture contained in the atmosphere; but others arc of opinion 
that the tein^ierature of tiie dr, and not moisture, is Che cause of 
this variation. 

To determine the can've of irregularity in the vibrations of my 
pendulums, I made observations several times a-day, for more 
than a month, and I find that their vibrations are governed by 
the temperature of the air of the place in which'the apparatus 
stands. The moisture^if the atmosphere, 1 apprehend, could 
produce no effect, as the ends of the glass tubes were carefully 
closed with sealing-wax. 

The following c^servations show the. effect of temperature 
upon electric columns: A ^ ^ 

Kp. of Vibrations 

Thc^r*’* ' .peconnufe. 


Oct. 18)6. 

10 at 9 A.Mt 
10 at 10 A.M. 
mat 11 AM. , .. 

10 at 1 P.M. (. •* 

10 ap B¥,M. 

10 at^ 8 PfM. 

* Page 343 of this volume.; 
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111 keeping a register of the viHable action of M. De Luc’s 
columns^ some attention is necessary in adjusting the penduUtme 
to the maintaining power; for if the pendnlnms be too long, or 
too heavy, their vibrations will be irnlgular, stopping at intervals 
till the columns have accumulated sufficient power to put them 
again into motion. If the columns be sufficiently powerful to 
keep heavy peiiduliuus in ro^^ular action when the weather is 
cold, their vibrations will agree very nearly with tiie temperature 
of the air at all other seasons; imt if the pendulums be very 
short, they will vibrate too quickly for observation. 

The two elements which keep the pendulum'; in motion 6oine 
from the earth ; for when the eleptroincter is placed in contact 
with the co})per extremity of the scries of colunuis, no action is 
produced; but when u persOj^i standing on the iloor'lays, his 
finger upon the zinc extremiiy, liie pendulums will instantly 
begin to vibrate, and continue in motion as long as the com¬ 
munication with earth shall remain in the’jar.ic state. Tlie 
electrometer being removed to the zinc exticmity, no action 
will commence; but let a communication be made between the 
copper extremity of the sciies and the earth, and the pendulums 
will vibrate as freely as before. 

Although the tw'o elements winch keep the pendulums in mo- 
tion come from the earth, yet the varittble state of tlie earth’s 
electricity lias no eftebt upon them, for they will make the same 
number of vibrations in a given time, the temperature of the 
air being the same, whatever the electrical state of the earth 
mav be. 

It is well known to every elec!rioiaii that his machine acts 
much better at one time tlian at another. This has been attri¬ 
buted to various causes; but the true one is, the electricitv of 
the earth is variable, not only on difierent days, but at different 
times in the same day. 

The method that 1 use for determining this property of the 
earth, is very simple, and yet it admits of cou’siderable accuracy. 
I take a barometer tube about two feet long, and after having 
drawn it once through a piece of silk held in my hand, I hold it 
over one oLnty pi^ electrometers, at the distance of about an 
inch. '■ 

If lhe^)|rav^;4i^i|i|^ diverge and remain perma- 

nentj contain is measured, and noted down 

as the, «tate.<ff'the eartli at that time, ff the leaves 

be lune per^^eiitly ileetrified with the tube at that distance, it 
is biipght cm with the electrometer, when a perma¬ 
nent will gefl^*aUy be 'pr^iiced; and the angle, being 
measured,\fs ente^ ifiT a edluDm contacts But it will 
sometimes happen, that' the earth contains sq littl^ectrioity, 
^ . Y 4 ^ that 
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that even contact produces fft permanent effect uprni the elec¬ 
trometer. On the contrary, the electricit}' of the earth is some¬ 
times so strong, that the tube drawn on^ throu^ the silk as 
before, and held at the of four, five, or six inches almve 

tbe^lectcomcter, the leaves will become permanently electrified. 

to obtain a greater degree of exactness than can be de- 
riv^ from one electrometer only, 4 make use of five or six, and 
having made an observation by each separately, 1 take a 
'injCan of tlwir results for the true. I have kept a journal of the 
elaotneity of the earth by this mode for more than fifteen mouths, 
and found, during that time, such a correspondence among 
these instruments, as gives me groat confidence in this mode of 
investigation. 

Extract from rriy Journal of Oh'iervations on the Eledrlcity 
the Earthy taken at Nine o'clock in the Forenoon, 
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When a tube, excited as above directed, is brought into coUt 
tact with an electrometer, without producing any permanent 
effect within it, it is not to be understood that the earth contains 
no electricity, but only that it is in a ve^y low state. 

The experiments, described in my last paper, demonstrate 
that tfie pendulums placed at each extremity of an arrar^ement 
of electric columns, were kept in motiqn by two invisible elcT 
• meats, and ] have to add, that these pendulums have now been 
copstaiUly vibrating for more than two months. In the year 
1.613, 1 ascertained that the electric spark consists of two ele¬ 
ments of equal mechapical forces passing i^rough each other in 

fQpwery directions*. In tb4se experiments, the effect was of 

* 
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instantaneous as the spark itself; %ut the effect of the same two 
elements, brought into action by the electric columns, ihay be 
continued at pleasure for months, or even years. 

Now, as all the operations of Natl|ll!e are produced by genertd 
laws, it is very probable, that all the phsenoniena of electricity, 
chemistry, meteorologv, and the living functions of animals and 
vegetables, are the effects of these two elements. 

This hypothesis (like many others) is easily formed, but the 
investigation of a theory is a work of greater labour; and may 
perhaps, in this instance, require the assistance of some instru¬ 
ment not yet invented ; for nothing tends so much to enlarge 
the native intellectual powers of man as improvements in the 
arts. 

Lynn, Nov. 13, 1}>!6. EzeKIHL WaLkER, 

[T) be continued.] 


JiXIX. Oil the Action of detached Leaves of Plants, By 
T. A. Knigiit, Esq, F.R,S. In a Letter addressed to the 
Right Hon, Sir Joseph Banks, Bart, G.C,B, P,R,S,'^ 

Dear Sir, — Since I had last the honour to address a coivi- 
mimication to you, with a retpiest that you would lay it before 
the Royal Society, I ha%'e repeated great part of the experiment« 
which formed the subjects of my former letters, with such ad¬ 
ditions and variations, as might probably lead to the detectki.i 
of any erroneous conclusions which I miglit have dravm: but I 
have not been able to detect any errors, nor to add any thing 
very important to my former observations. I have, howevcj, 
been able to ascertain a few pew factS; which 1 think too in¬ 
teresting to be lost. 

I endeavoured, in my former communications, to adduce 
evidence, that the matter, which becomes vitally united to tree.;, 
previously passes through their leaves; and 1 shall now proceed 
to state some facts, which, I trust, will prove that a fluid pos¬ 
sessing the power which I have attributed to the true sap, ac* 
tually descends through the leaf-stalks. 

A slender knife was passed through some leaf-stalks of the 
vine, about two-thirds of an inch distant from their junction to 
the branch; and down to that point, the leaf-stalks were divided 
Jongitudinidly, and a transverse section, about half an inch long, 
was made through the bark opposite the middle of the leaf-stalk. 
A similar transverse section through the bark, was made some- 

)Vhat less than an iirch distant below j and these sections were 

< •• ■ 

f From the Transactions of the Koy^ Society part it, 4 

united^^ 
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united by two longitudinal sections tbrougli the bark, which cx« 
tended from the extremities of the Upper tranverse sections to 
the extremities of the lower; by which means, pieces of bark, 
about half an inch broad, nearly an inch long, were sepa¬ 
rated from the adjoining bark. These were then detached from 
the ^bumurn, and surrounded by two folds of paper coated with 
wmc on each side; by which all connexion and communication 
wiUi the tree, except through the divided leat*stalks, were cut 
offi The insulated pieces of bark, nevertheless, continued to 
grow, and extended downwards, and laterally, and in thickness; 
and thin layers of alburnum were deposited. 

Leaves of the potatoe, without any portion of bark being at¬ 
tached to them, were taken from the plants, just at the period 
when the tuberotis roots began to be formed; and 1 conceived 
that these leaves, consistently with iny former experiments and 
conclusions, must contain portions of the living organizablc 
matter, which would subsequently have been found in their tu¬ 
berous roots. The leaves were, therefore, planted in pots, and 
placed under glass, where, being regularly and properly supplied 
vnth water, they continued to live till winter, though without 
emitting fibrous roots; and I then expected to find some small 
tubers at their bases. In this expec,tation I was disappointed; 
but the result of the experiment was not less satisfactory, the 
bases of the leaf-stalks themselves having swollen into conic 
bodies of more than two inches in circumference, and bouig 
found to consist of matter apparently similar to that which com¬ 
poses the tuberous roots of tlie plant. Tlie enlarged parts of 
the leaf-stalks remained alive in'the following spring; but whether 
th^- are captible of generating i}uds or not, I liave not been able 
to ascertain. 

Leaves of mint were planted in the same manner as those 
above mentioned; which grew, and continued alive through the 
winter, and were still living in the end of the last month, having 
assumed the character of the thick fleshy leaves of evergreen 
trees. Upon examining the mould in the pots, 1 found it to 
contain very numerous roots, which must have derived their me¬ 
dullary, and their cortical, and alburnous substances from mat¬ 
ter which had emanated and descended from the leaves. 

1 had frequently observed, in former experintentf^ that the 
destruction of the mature leaves of young plants ndt only sus¬ 
pended the growth of the roots, but also the grovk^th of the im- 
ulatisre leaves; whence I inferred, in 1a former communication, 
that the ofganizable matter, which composes the ) oung leaves, 
hwtalways undergone a previous preparation in other ^VesW 
the pieiit,^ithqr of the same, or preceding season; and 
thence led ta e|pc<^ th^t^ under favourable circumslaac^ the 

mature 
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mature leaves might be made to nourish and promote the growth 
of immature leaves, without the aid of ropts. Several shoota of 
the vine, each about a yard long, were detached from the trees, 
and laid over a succession of basinsi4)f water, into which each 
of the mature leaves was in part depressed: and thus circum¬ 
stanced, tlie young loaves continued to grow, and the points of 
the shoots to elongate; and all were alive and in peifect ap¬ 
parent health at the end of a month. 'I’he water necessary to 
preserve the young leaves must in this case have been derived 
from the mature loaves; and I entertaiu no doubt, but that the 
organiizal)ic matter which occasioned their growth, was derived 
from the same source. Intersection of the bark betw'eeji the 
mature and young leaves was not attended with any injurious 
consequences, and tlie sap must, therefore, have passed to the 
young Icave.-^ through the alburnum. 

Consistently with the ]>rr(:eding circumstances, if the mature 
leaves be destroyed, or taken olF, the fruit ceases to grow, or, if 
full grown, remains without richness or flavour; and the power 
of feeding fruits in winter and early spring seems to be confined 
to cveriireon plants. The orange and lemon tree, the ivy and 
holly, .atFord familiar examples of this; and where a genus of 
platils consists of evergreen and tlecidnons species, as that <»l' 
vie^ifnlus and vihnrmiw, the evergreen species alone nourish 
their fruit in winter and early spring. 

The probaltle passage of the sap from the mature to tlic young 
Knaves ana fruit may, I think, be cadly pointed out, though de¬ 
cisive proof of its coui sSC will probably never be adduced. Having 
(;ften detached the bark from the alhnrn'im of the stems of 
young oaks, just at the period when the midsummer shoots 
i>cginning to elongate, I observed, as others have done, that a 
fluid exuded from those parts of tlie surface of the alburnum, 
which are called (most improperly) the medullary processes, and 
from correspondent points of the bark, which resemble the me¬ 
dullary processes^ organization. This fluid has been proved, 
by its power of rapidly generating an'organic substance, to be 
the true sap of the tree, part of which I conceive at this period, 
to be passing from the bark to join the ascending current in the 
alburnum; w^hich current feeds the young succulent shoots and 
growing leaves. Subjecting the allmrnum to a slight degree of 
pressure at this period, Idbund that a considerable quantity of 
liquid, b^ng apparently the true sap of the tree, issued outJa- 
terally throi^h the metkllary processes, as weil as longitudinally 
through the cellular substance of the alburnum: but the tubes 
-c( it^^ntimied empty, and their position was marked by de- 
pnfjiMM of the surface of the extravasated fluid.^ it4 endeavoured 
to i^cert^, what proponion of water a giveS, quality ofv^e 

. ** ^ alburnuot 



S48 


Contfuvmy respectmg Safe-lamps* 

alburnum of such cmk trees contained at this period; and 1 found 
Chat 1000 parts lost by drying only 071 parts: which is not 
more than the weight of the water that the cellular substance 
appears capable of cuntaiiikig, entirely independent of the tubes. 
That the tul>es, nevertheless, are not always empty, but that 
they act at other periods of the year as reservoirs for the sap, I 
have'given an opinion in a former eonmumication; and I am 
now ill posse«sion of facts which prove them to perform this 
office, even in the heart wood, to a much greater extent than 
i had ever at any former period suspected; and which incline 
me to believe, that the durability of the hi art wood, as well as 
of the alburnum of the oak, will be found to depend to a great 
extent upon the period in which the tree is felled : but 1 propose 
to inake my observations upon these points tlue subject of a fu-r 
ture. communication. 

I am, my dear sir, &c. 

T. A. Knicht^ 


LXX. Controversy respecting Safety-lamps. 

Ijast month, but too late for insertion in our October number, 
we received from a respectable corr^pondeiit at Newcastle se¬ 
veral articles which have appeared in the Newcastle Courant, 
claiming for Mr. Steplienson priority of invention of tlie safe- 
lamp.—When the invention was first announced, we stated ouf 
opinion that Mr. Stephenson and Sir Humphry Davy made 
each their discovery independent of each other, Mr. .Stephen- 
loi^s friends, on the contrary, have expressed an opinion that 
SirHumphry’s was derived from Mr, Stephensoifs; and in sup¬ 
port of their opinion the (jates of his experiments ha\« been 
brought forward by himself. Sir H. Davy's friends, resting also 
on dates, have shown that Sir H. wi^s prior, Of course, if dates 
are to be taken as evidence, not merely of f|||pTity of invention, 
but as proof that the one who was latest inu^have borrowpd, it 
will foll/ny that Mr. Stephenson's lamp was derived from Sir 
Humphry’s.—The following are the"articles wliich have appeared 
oa tills subject in the newspaper to which we have alluded. 

fVop* the Newcastle Courant of the Octoher. 

^ I trust the public, and gentlemen of the coal trade in par- 
iiatilar, will excuse my requesting their attention to a letter frptu 
Robert William Brandling, esq. to the meeting summoned for 
tbo purpose of voting a piece of plate to Sir Humphry^ Davy, 
a ra^pbition which he moved at a subsequent meeUng, 
was Seconded bv Arthur Mowbray, em* oa 

^ ’ iioj, 



, Controversy respecting Safety-lamps, 349 

not the former of thc^te gentlemen is justihetl in the opinion he 
has expressed, and which he has kindly allowed me to publish^ 
it appears to me may easily be deckled; and I shall only add^ 
that if it can be proved I took adMatngc in the formation of 
the safety-lamp, of any suggestions except the printed opinions 
of sfientitic men, I deserve to lose the confidence of my honour* 
able empfovers, and the good opinion of iny fellow-men, which 
I feel an honest pride in dcelaritig, even in tny humble situation 
in life, is of more value in my estimation than any reward tha^’ 
generous but indiscriininatiiig afllucnce can bestow. 

Gkoroe Stephenson* 



“ f.ow Cosforth, Aui{. 29 ) 1816. 

Sir,—As it will not be in my jjower to attend the meeting 
summoned for the purpose of voting a piece of plate to Sir Hum¬ 
phry Davy for the invention of the safety-lamp, 1 trust the gen¬ 
tlemen will excuse my adopting tins mode of recjuesting them to 
ascertain (previous to their resolving upon a measure which will 
convey their decided opinion to the public) whether the merit of 
that invaluable discovery is due to that gentleman, or not. 
conviction upon my mind is, that Mr, George Stepheiison, of 
Killingworth Colliervj was the person wfio first discovered 
applied the principle upon which lamps may be constructed, so 
a< to bo used with perfect safety in mines charged with hydro¬ 
gen gas ; whether that gas is admitted through capiliary tuhe^, 
or the apertures of wire-gauze, (which may be considered oj 
merely the orifices of capillary tubes) does not, I conceive, affect 
the principle. In the communications I have sisen from S'"i* 
H. Davy, no dates are mentioned, and it is by a reference to 
them only that the question can be fairly decided; for the in¬ 
formation of the meeting, therefore, I shall take the liberty of 
inclosing some I received from Mr. Stephenson, to the correct¬ 
ness of which, as 1 am concerned, I can bear testimonv. 

At the same time 1 must beg leave to add, that the principle of 
admitting the hydrogen gas only in such small detached portions 
that it would be consumed by combustion, was, I understand^ 
stated by him to several gentlefnen as the idea he had embrac)^ 
two months before this lamp was ^actually constructed. 

I remain, s*w, 

Your very obedient humble servant^.. 

Robert William BranolINq. 

To ike Secretary of the General 

Mfietiag of ibe Coal Trade, ' ^ ^ 

The Killingworth lamp wifti one tube to admjj^jbe «ir^ a 
slide at the bottom of the tube to reflate the €|uanti» oiS^air 

• edmittcfl^ 
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admitted, was first tried in the Killingworth A. aud B. pits on 
Saturday, October 21, 1815; but being found not to burn well, 
another was ordered the same day, with three capillary tubes to 
admit the air, and tried^in the mine on the 4th of Novembei 
following, and found to burn considerably better, and to be per¬ 
fectly safe. On the 17th «)f November it was tried at Killing- 
worth Office with inflammable air, before Richard Lambert, estp; 
and on the 24th of November before R, W. Brandling, esq., 
C. J. Brandling, esq. and Mr. Murray. 

On the 30th of November a lamp wjis tried in the mine, in 
which the air was admitted bv means of a double row of small 
perforations, and found to be perfectly safe and burn extremely 
well; and on the 5ih of Oeenuber it was tried with inflammable 
air, before the Literary and PhiloM>phical Society of Xevvcastle- 
upon-Tjuc. 

N. B. The lainji which was tried on the 21.st, of October was 
a considerable time in making (a month at least), owing to the 
necessity of having the gla^^s made and well tcm])ercd before the 
lamp could be begun to be made. 

At an adjourned Meeting of Coabowners, held the 11 th of 
October 181G, John George Lambton, esq. M.P. in the chair, 
Mr. William Brandli||g moved (seconded by Mr, Arthur Mow¬ 
bray), that the meeting do adjourn until, by a comparison of 
dates and an inquiry into facts, it shall be ascertained whether 
the merit of the invention of tfie safcty^Iamp is due to Sir 
H. Davy or George >Stephcnson; and the question being p\*t 
thereon, the same passed in tl»c negative. 

To the Editor of the Newcastle Couranl, 

Hi{>h IJevjorrh, October Cl, 1816. 

Sir,—In answer to the letter and certificates of Mr. Stephen¬ 
son, respecting the Killingworth lam]>, in your last week’s paper, 

1 will thank you to insert the following notices respecting the 
progressive views and experiments of 8ir im|pavy, on the sub¬ 
ject of his safety-lamp. 

Ou the 2Sth of August 1815, Sir H. Davy told Mr. Fenwick, 
of Dipton, at Auckland Ca^tle^ that he intended introducing a 
lamp into the coal mines incap^m of inflaming the atmosphere 
surrounding it, and constructed of materials not easily' injured. 

Sir H. continued in the north of England till the 29th of 
September following, on which day lie wrote to me, requesting 
me to send him a quantity of flre-damp from a blower. In this 
tetter he says, “ I have thought a good deal on Ihibqnrevention'of 
explosions &om fire-damp^ and 1 entertain strong hopes oflieiDg 
ablMo.^<^.^uiething satisfactory on the subject.*' 

of October, he acknowleged th^ recdpttf Oif the ' 

‘ fire- 
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fire-damp, and said, “ My experiments are going on successfully, 
und t hope in a few days to send you an account of them. I 
am going to be fortunate*far beyond my expectation.” 

la a letter, dated I9th of October 1815, he saya “ I have ai- 
rcndv discovered that explosive mixtures of mine-damp will not 
}iass through small apertures or tubes, and that if a lamp or 
ianthoni he mc'de air-tight ou the sides and funrlshed with aper- 
tvreo to admit the air, it will not coranmnicate flame to the out¬ 
ward atmosphere.” 

Or. the 2,>fh of Octoticr he anuoiinced his discoveries to the 
Chemical Club of London ; but he soon “ gave up tlie idea (»f a 
.•jufety-lamp dcpeixdcut upon a diminished circulation of air, be¬ 
cause he found that apertures in the top and bottom only, were 
not safe, unless made so small as to occasion a gieat loss of light 
in the flame; i.e, l-50t!i or l-OOth of an inch ; and he adopted 
tubes and canals above and below, which proved to be safe by 
direct exj>erimenl.” In a letter dated October 30, lie describes 
a lamp of this kind, and has the following reasoning upon it; 

Atmospheric air, when rendered impure by the combustion of a 
candle, but in which the candle will still burn, will not explode 
the gas froni the mines ; and when a lamp or candle is made to 
burn in a close vessel, having apertures oi^ above and below, 
an explosive mixture of gas merely enlarges the light, and gra¬ 
dually extinguishes it without explosion. Again, the gas mixed 
iu any proportion with eommon air, I have disrovered will not 
explode in a small tube, the diameter of wiiich is less tlian l-8tl» 
of an inch, or even a larger tube, if there is a mechnnicul force 
urging the gas tlirougli the tube.” Some manuscript copies of 
this letter were taken l)y profcssioiial men of this neighbourhood 
on the 2d of NWeinbor ; and on the (ith of that month I read it 
to a general meeting of the coal trade. 

Ou tiie 4lh of Noveinljer, Mr, Butler, in an oration delivered 
at the foundation of the College of the London Institution, no¬ 
ticed the discovery the following manner:—“At the instant 
1 am now speaking science is advancing towards us with an in¬ 
vention which to^the latest pasterity will prove incalculably be-, 
neflcial to humanity in ^neral^and commerce in particular. 
You have read in your newspapte of the horrid effects of the 
firing of a mine. A very recent paper has given an account 
such a disaster. Now within these few weeks, one of those men, 
homines cetilenarii, as Scaliger called them, who exist but once 
in a century, men who elevate the country in which they were 
born, and eveifthO aw in which they live, our illustrious country¬ 
man, H. Davy," has discovered a process by which this 
principle in nature is absolutely subdued, and all passibiJity of 
danger from it altogether removed,'* ^ 
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The regular progress of Sir H*s investigations after this time 
till he discovered a tissue permeable to light and air^ but im- 
penneable to fame* may be seen in his publicatious on the sub¬ 
ject. , 

In. a letter dated from Whitehaven Castle, 20th ^ September 
lOlO, Sir H. pointed out to me a little book, entitled “ Elemeiiiii 
of Chemical Science,”,by J. Murray, Lecturer on Chemistry’’, 
datedJune 1815, in which there are several hints fur construct¬ 
ing a lamp upon the princi])le of u diminished atmosphere. A 
laiuhorn might be made air tight, and fed through a flexible 
tube, flee.” A division in the tube, oranotlier parallel to it, 
would promote a proper current, &<;. &c.” Mr^ Stephenson’s 
first lamp, which dates its origin from October 21, 1815, was 
upon the same principle; so was that of Dr. John Murray, of 
Edinburgh, announced in November IS15; and thatofR. W. 
Brandling, esq. with the bellows on its lop, which appeared soon 
after* 

From the preceding statement, compared with Mr. Stephen- 
801^^8 dates (and even taking into the account the anxious two 
months after he had embraced tiie ideUf’) it is evident he was 
pi’eceded by Mr. Murray, in the application of one tube, and by 
Sir H. Davy, i4^um||irous apei titres and tubes above and below, 
for admitting thd^iydrogcn gas, only in such small detached 
portions, that it would be consumed by coiAkbustion.” 

I believe Mr. Stephenson to be a very modest and a very in¬ 
genious man; and that the first ideas he had of his lamp were 
the effect of his own reflections on the subject: but when it is 
insinuated, as it has been, tliat hints respecting the Killingworth 
lamp were clandestinely smuggled to Sir H. Davy, which led 
him to the invention of the wfre-gauze safoty-lantp, the calumny 
upon his character is nut to be borne. The scientific world are 
highly indebted to him for his late discoveries respecting the 
nature and properties of flume; and the part of the population 
of this neighbourhood connected with the|||>al trade, owe him 
a mighty debt of gratitude for the succcssfuTapplicatioii of these 
discoveries, to lightiiig the coal-mines cheaply and securely. 
He has, 1 know, spent a yearjd great anxiety nnd labour in the 
service of the coal-owneis^ it^, therefore, impossible to sup- 
preM one’s iudignation, on hearing that doubts respecting his 
claims to tliese discoveries should iiavc arisen ainong.timt body 
of men, especially when his enemies in the scientific woi;lki havb 
been helil in silence by their astonishment at the imvelty .and 
originality of the invention. 

I cannot conclude this letter without observing th^ I Wve 

* ‘This I'endeman has beCa one of the warmest advo^afe& for Sir H.. 
Davy’s lamps. * 

not 
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Ijot yet seen a lamp, cxceptinf; the wire-fraiize one of Sir 
Davy, which in my opinion deserves tlie name of a saje.ty-lamp; 
and that this is the decided opinion of persons interested in the 
coal trade, is evideiit from the wire-gauze lamp l>'*ing used in 
exclusion oC every other kind, in almost every colliery in this 
country, in which fire-damp prevails. 

I am, sir. 

Your very obedient humble servant, 

John Hodgson, 


LXXI. On Vision, By Mr. W. Patkr. 

To Mr. Tillock. 

Sir, — Horn, in his Observations on the Cosmogony of 

Moses, has been so obliging as to give his ideas on the seat of 
vision, concluding ‘^that the optic images are fanned by caus¬ 
tic refiectioii and exhibited in the middle of the vitreous humour, 
and thus the optic imjn'es'ion and j)osition of the tangible ob¬ 
ject arc reconciled/* I will confess I dt) not exactly understand 
what is meant by caustic tcilcclion, and tli||^fol% shall make no 
remarks upon it ^ nor should I have particularly noticed the 
other part of the opinion, had it not brouglit to my recollection 
a correspondence 1 liold with an ac<jiiaintancc of mine, about 
five-and-forty years ago, who had formed an idea that the eye 
sees objects placed before it witluiuc any medium being necessarVi 
and that light merely renders bodies visible by dilfusion^ over 
their surfaces, he having no notion >vliatevcr that the light must 
pass from the surface, or point illviininatcd, tii the eye, to pro¬ 
duce, vision. Now it appears to me that IVIr, Horn’s theory is 
founded upon some such idea, otherwise wlicro is the necessity 
<d' supposing that the rays are rellected from the nerve to form 
images in the middlij||f tlie vitreous humour? because, if images 
were formed in tlie vitreous hiimour, which seems contrary to 
the nature of transparent jluids, still the rays of light must ho 
reflected back o^ain from tliose'mtoges to the optic nerve to pro¬ 
duce vision, because visioti is aWlssatwn produced by the<.)Crc/icn 
of light upo?i a norve, or nerves, adopted to receive excitement 
from light. No part of the body is possessed of sensibility but 
what has nerves, or is nervous,—the nerves alone being semtierU} 
consequently were light eapable of being collected in the trans¬ 
parent vitreous Humour so as to form images in its centre, still, 
tho!^ images cotdd not be perceived there unless. the vi¬ 
treous humour were nervous, which is not the case 5 and there¬ 
fore, if these images were formed there, the lisht must lie rfe- 
Vol, 4S. No. 223. Nov. 1,SIG. * Z " fleeted 
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fleeted back again to the optic nerve to produce vision^ or sen> 
aation, as nothing but nerves is sensible. 

It appears to me, then, that Mr. Horn's theory demands two 
reflections which are neither proved, nor necessary, nor con* 
sistent with the nature of transparent fluids; an4 therefore I 
feel inclined to retain my old opinion, that light acts upon the 
optic nerve and excites sensathiJ, 

I know the difficulty of getting rid of notions which have be¬ 
come habitual, and therefore I suppose my want of conversion 
is owing to niy haviiig long thought as I do, and to Mr. Horn’s, 
reasons and reflections not being sufficiently caustic to reach wy 
case^ and produce in me a new and juster way of thinking: at 
the same time 1 hy no means expect that iny opinions will pro^ 
duce any change in Mr. Horn’s ideas: however, there can be 
no harm in diversity of opinions on doubtful subjects, if goud- 
humour be president. 1 am, sir, 

Your most oi)cilient servant, 

Skift-haven, Nov. 1, UiIO. W. PaTBR- 


LXXIl. On the Po^sibUUy of alloyins Ifon vUh Manganese^ 
By David Musset, Esq, of Cultj'otdi Fotesi of Deari*, 

I HAVE in your last number shown the ditbcnlty of combining, 
to any material extent, metallic manganese with cast iron, by 
fusing the latter with tiie black oxide of manganese and certain 
proportions of chaicoal. I next attempted to form the alloy of 
the two metals by fusing'certain proportions of the ore of each 
metal in mixture, considering that results obtained under such 
a mode of operation, would indicate the praeticability of working, 
if necessary or advantageous, ores of manganese along with the 
ordinary ores of iron smelted in our bliist furnaces, either for 
tke production of good bar iron or steel. 

I selected a large piece of argillaceous iron ore, which I pre¬ 
pared by roasting and sulisequent pulverization; I then passed it 
through a small wire sieve: the oxide of manganese and char¬ 
coal were prepared in a similar way, and th<f whole kept shut 
uu from access to atmospheM|^r, to as possi¬ 
ble any irregularity in the re<^ by moisture. 

The crucibles and lids were accurately l^ed to each 

other, and entrely free (by being Of any coaly 

of extraneous matter. . ' 

No. 1. Fused of the argillaceous ^ 

^ dharcoal Or 

A crystallized metallic button (he result of ,thU A^ion, 


A- 




* CoiiiiHailieated by Author. 


weighing 
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Weighing: 223 grains, or Ail per cent.; the earthy matter of the 
ore had resolved itself into a brownish ojJiiique glass, partially 
transparent in thin fragments. 

No, 2, Argillaceous iron ore ,, ., ,. 500 grs. 

Oxide of manganese , • ,, •» UK) 

Charcoal . • .. .. .. 100 

Result of the fusion of this mixture, a rough irregularly cry¬ 
stallized button of metal, weighing 217 grains, which is a pro->> 
duce of 4S-fyp per cent. Glass opaque blackish brown without 
any transparency^ 

No. 3, Argillaceous iron ore ,. .. ,, 500 grs. 

Oxide of manganese from which 22 per 
cent, of oxygen and moisture had been 
extracted .. ., .. ,. 100 grs. 

Charcoal ., ., ,. .. 100 

Result—A smooth regularly crystallized metallic buttoii. 
Weighing 230 grains, ccpial to dO per cent. On a comparative 
examination of the fractures of these experiments, the following 
remarks W'ere made. 

No. 1 button posscs-^cd a clear metallic fracture inclining to 
steel, filed and cut soft, aiul ])ossessed considerable tenacity. 
The grain was fiat, confuted like steel appr<^chfng to cast-iron. 
No, 2 broke with a dark gray blue glance, more perfectly gra¬ 
nular than the former, cut ^Gfrcr at first, but possessed Jess real 
tenacity. No. 3 was cxtrenicly brittle, and disparted on the first 
application of the chisel:—fracture different from the former, 
silvery gr'^.y, crystalline listinct small grain, and resembled on 
tile whole some varieties of gray cast-iron. This dilFerence of 
appearance and increase of weight may probably with justice 
be attributed to a small portion of metallic manganese being 
reduced from the roasted oxide. The glass of the first button 
was cloudy opatjuc, lliough in thin fragments transparent. That 
of the second button entirely opaque : but the glass of the third 
Initton with the dc-oxidated maugauese was amber green^ 
thoroughly transparent in thin pieces. 

The fallowing experiments were performed with an enlarged 
close of charcoal,.to ccunpare resu|||L\v4th the former. 

A .I5()Q 

w. .125 

The fusiod yielded a perfect crystallized but¬ 

ton of iron wet|n|^^^^^!^ains, equal to 511 per cent. Glass 
lead-inilky-I^U!ei^:^^^yi^|^,^ight grains of charcoal mixed with 
some b|^iant>sp^^ of ^carb\iret of iron were found unacted 
upon. fusion was so perfect, and the metallic reduction 
so entire, that there did not se^m to remain in the glass any 
appreciable quantity of iron. T4e addition of 25 grai^<pf char- 

. Z 2^ coal 
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coal in thift experiment beyond that in No. 1, revived 34 grains 
of additional produce, and in every respect effected a complete 
reduction of the ore. 

No. 3> Argillaceona iron ore •» «• «• 500 grs. 

Oxide of manganese •• .. 100 

Charcoal ]ih of the ore ♦ . •. 125 

• rough metallic button resulted from the'fusion of this mix- 
which with some small globules weighed 245 grains, equal 
^ 49 p« -cent. Glass grass green considerably tru^parent 
.Tour grains of charcoal remained unactetl upon. ! 

NoiO. Argillaceous iron ore .. *• « 500grs« 

Oxide of manganese roasted .. 100 

Ciiareoal ith .. •• •• •• ,125 

Tills mixture was accurately fused, and the result was a per¬ 
fect metallic button weighing''24G grains, which is equal to 
49-{\ per cent. Glass light green but clouded, transparent in thin 
pieces; not so bright as No, 5, but more transparent than No, 

The same quantity of eliaicoal remained over in this as in the, 
last expeiimeut. From tlie three immediately preceding fusions 
with an excess of charcoal, it cannot be decidedly inferred that 
the increased produce beyond that of No. 1,2, 3, was derived 
from the maiiganc^ie ; the reverse of this conclusion rather ap¬ 
pears on the face pf the experiments, seeing more metal Was ob¬ 
tained without manguucse than with it, in the proportion of 
257 to 215 and 24(>. Lest any error should have taken place in 
the weighing of No. 4, which yielded *257 grains of iron, this 
experiment was twice ^^cated, and the results were 240 and 
244, making an average of 245 —Average of the futons of 
No. 5 and 0 with matigancsc ,. .. 2464», 

On the whole, it a])pears dpubtful whether in these experi¬ 
ments there was any real alloy ot manganese with iron; the so¬ 
litary increase of weight in No. 3 and its peculiar fracture 
being the only circumstance iff favour of this conjetrture. Ori 
dividing and conijiaring the fractures of the metallic buttons, 
No. 4, 7j and 8 (tiie same experiment) were exactly alike. In 
tbeiia manganese was used ; the quality was white cast-iron, 
wi^ a4)lueish glance, and||i|i<in indicative of an approach to 
ftled. No. I and 2 evidenlpoielonged to the class of steels, so 
a commencement of grain Was visible; biit„hi respect to 
doctility or softness they were still closely allied to the hardest 
sorts of cast-iron: the former had experienced an leHCess of ear- 
hon, the latter had absorbed all that was prOiiOtited toVAem in 
i Hiixture. No. 5 and No. 6 were much «dtke, and idodl^rtO 
^,|4o. 3, in which -de-oxidated manganese was used. The frac- 
were of a darker glance than 4, 7$ 8, luihutely hut re^ 
gliltt1]|jgranulated and crystallixcd. • It appeared, therefore^ that 

th|r 
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the addition of oxide of manganese to the amount of l-5th the 
weight of the iron ore, alters the grain uud fracture of cast- 
iron, where a sufficient quantity of charcoal is present effect 
a perfect reduction of it> thoiigh.it does not appear to add to, or 
ijnpair to any observable amount, the quantity of metallic pro¬ 
duce. 

No. 9. . Argillaceous iron ore • • .. •. 500 gvs. 

Oxide of manganese .. •• 150 

■ Charcoal as in the former experiments ' 12j 
The result of this fusion was a crv-stallizcMl radiated button 
weighing 247grains,4percent. Class lli*lit Iducish green, with 
considerable transparency. As part of it had escaped, the ex¬ 
periment‘was repeated, raid an elegant prismatic crysUillizcd 
metallic button again olitaincd, weighing 247 grains, which 
proved beyond any doubt the accuracy of the result. 

No. 10. Argillaceous iron ore .. .. 500 grs. 

Oxide of manganese . • .. ». 150 

Charcoal ^th.. .. .. .^ ,. 125 

Result from this fusion a crystallized Imlton'of metal weigh¬ 
ing 240 grains, 48 per cent. Glass light-coloured flinty brown, 
with a good deal of transparenc}\ Ton grains of metallic carburet 
were found unreduced; some globules of metal put on a smooch 
shining surface resembling iron highly charged with carbon. 

No. 11. Argillaceous iron ore .. .. 500 grs. 

Manganese roasted •. .... 250 

Charcoal }th, or .. .. 125 

Result—A crystallized button and;ioine carbnretted globules 
weighing 253 grains, equal to 50-j-V p^** cent. It was in this 
experiment, fir the first time, noticed that some of the globules 
were not attracted by the m^net, and this peculiarity was attri¬ 
buted to a high alloy of inctamc manganese with iron: the glass 
was of a lead-gray colour, transparent in tliin fragments: nine 
grains of magnetic carburet ofiron were found unreduced. 


No. 12, Argillaceous iron ore,, .. • • 500 gr?. 

Manganese roasted.300 

Charcot *•.. •• ** 12d 


The metallic button result^|||||||||^ this fusion was accurately 
crystallized, and attracted by SiRhagiiet; there were, hoover, 
nearly twenty globules with smooth carburetted surfaces fh^t 
were but slightly affected by the magnet. The whole prince 
weighed 260 grains, equal to 52 per cent. The glass 
clou^i but possessed a good deal of watery transparepf^; 

Kdt 13. ’ Argillaceous iron ore • •• 500 grs* 

Manganese roasted •• •• ‘400 

Charcoal •. • t - •. , 125 ^ 

Z3 ; 
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Although the fusion of this mixture was most perfect, yet the 
diminished produce and colour of the glass indicated an excess 
of ores to charcoal. The metallic button weighed 243 grains, 
or per cent. The quantity of resulting glass more than 
half Ailed the crucible; the colour dark grass green, transparent 


in thin fragments. 

No. 14t Argillaceous iron ore •• 250 grs. 

Manganese roasted . • • • • • 250 

Charcoal .. .. 62f 


A smooth skinned metallic button was the result of the fusion 
of this compound, weighing 112 grains, or 44-Ar per cent.; so 
that an increased demetallization of 4 per cent, had taken place, 
in consequence of increasing the proportion of manganese, be¬ 
yond that of the last experiment.—The colour of the glass now 
obtained was dark green inclining to amber. From the result of 
these experiments it Ls evident that the alloy of manganese had 
reached its maximum in experiment 12, where a metallic return 


was obtained of • • .. .. .. 260 

Average produce of three fusions of the iron 

ore perse .. .. .. .. 245^ 


Increase from 300 grains of manganese, which 1 ,.. . 

is not more than 4 tV per cent.j ^ ® 

The metal of No. 12 will be composed as follows: 

Iron.. •• •. •• 94'4'l mn 

\jr c c > 100 parts, 

ndanganesc^ 4. •. .. 5*6 j 

No. lo. 200 grains of ^lhe black oxide of manganese used in 
these experiments wer^ fused per se, and a perfect glass formed 
of a ruby wine colour, though not possessed of much transpa¬ 
rency. 

No. 16. 200 grains of deoxidated manganese were fused in a 
similar manner, and a glass similsQ' to the last obtained. 

No. 17* Argillaceous iron ore ,. •. 200 grs. 

Black oxide of manganese ., •. 200 

This mixture melted into a perfect glass, metallic, and pos¬ 
sessed of a lustre rcsembling^^^t of a highly-polished razor- 
blade.. 

The three following experin^ts were made to ascertain the 
vcamparative demetallization of the oxide of manganese with a 
given quantity of charcoal, to exhibit the probable effects that 
might produced on the burden of the blast-furnace in the 
.evei^t of or^ of manganese being smelted along with our iron 

lilies. Argillaceous iron ore. 500 grs, 

Oharcoal ^^th ' . ■ • • .. 50 

The 


c 
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The result of this fusion was a smooth button of soft iron 
weighing 126 grains, equal to per Glass opaque, 
shining, and highly metallic. 

No. 19. Argillaceous iron ore .. .. 500 grs. 

Charcoal .. .. «• •• 50 


Oxide of manganese ., .. •. 200 

Result of tl^U fusion a metallic button weighing 55 grains, 
which IS only equal to 11 ])er cent, being a diminution of 71 
grains of iron, or upwards of N per cent., in consequence of the 
addition of 200 grains of umngauesc. Glass black, shining, me¬ 
tallic, opaque. 

No. 20. Argillaceous iron ore .. ,. 500 gfs. 

Charcoal •. • • •. .. 50 


Manganese roasted • • •. •. 200 

The metallic button resulting from this fusion weighed 60 
grains, or 12 per cent. The deiuetallization therefore occa¬ 
sioned by roasted manganese is less by 2 per cent, than when 
raw ore is used; this is of course occasioned by part of the 
oxygen of the ore being expelled from it in roasting, leaving so 
much less to act upon the charcoal of the experiment; the ex¬ 
tent of the decarbonation in both being nie:isured by the lack 
of metallic produce when the manganese was employed. In 
No. 19 a metallic deficiency was expcrit^nccd of 71 griiins, a 
(tuantity which reifuired for its reduction 2H grains of charcoal: 
and in No. 20, a loss of 66 grains of iron, which would have, ac¬ 
cording to the result of No. 18, required 18 grains of charcoal. 

From these facts it appears to iiit extremely probable that, 
should the ores of manganese ever be'iutroduccd into the smelt¬ 
ing furnace, a considerable diminution of the carbonating pio- 
perties of tlic coke will be f^lt; or, in other words, less burden 
will be carried, aiul more (ifeke necessary to supply the waste 
occasioned by the eombination of the oxygen of the manganese 
with the fuel. Experiment ahd practice alone will determine 
the comparative advantages and disadvantages that may result 
from so novel a proceeding, if ever introduced at our iron-- 
works. 


In most ores of manganesg|||ere is a portion of moisture and 
oxygen that maybe expe]leJI||r a low heat; but the greatest 
quantity of the latter remains combined with the metal, and fi'oni 
which the last portions are not easily expelled even iu the higher 
temperature of the e^say furnace. , ' ^ 

The essayist, not having the same means to guide him In Hkihg 
the perfection of his art on the development of a transparent' 
glass ^as is, or ought to be, the case in operating with of 
iron) is frequently left in the dark, and puzaled to deterndhe 
whether he has obtain^ the whole metiulic p^uce t!te 
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On Flame, 


xm which U.^ie subject of his experiments. Ores contaimn/^ 
30 per cent, and upwards of manganese^ as in experiments 15 
and 16, will fuse per se into glasses that will transmit light, and 
in thin fragments exhibit perfect transparency. This is not at ail 
the case with.ores of iron; a retention of 5 per cent, of iron will 
give an opaque bottle-green glass, and when it amounts to 10 per 
cent*- the glass becomes black, shining, and metallic. 


SSkapUulation o/ the fore^oin^ Experiments as to metallic 

Produce, 

•^-th the weight 
«>of the argil¬ 
laceous ore 
of charcoal 


^th the weight 
of the argil¬ 
laceous ore 
of charcoal 


No. 1 produced 44{ per cent. 

No manganese 

2 

do 

.. 44-,?^ do 

-^th manganese 

3 

do 

.. 46 do 

•fth manganese 

fNo. 4 produced 5 per cent. NiAnanganese 

5 

do. 

,, 49 do. 

4-th manganese 

6 

do. 

• 49-rV 

4-th roasted do 

!> 

^0. 

.. 49-jV do. 

4d manganese 

10 

do. 

.. 48 do. 

do. 

11 

do. 

• . 50-]^g- do. 

\ roasted do. 

12 

do. 

•, 52 do. 

4-ths do. 

13 

do. 

• • do. 

Aths do. 

L 14 

do. 

44-iPy do 

equal portions. 


LXXlll. On Flame, By J. Murray, Esq. 

To Mr. Tiithch. 

Sir, —^ Y*ou have attached to my name the letters M.D, This 
distinction I have not assumed, nOr do I covet it. I request 
you will rectify the error, lest my more humble efforts in the 
cause of truth and science might fn some instances, by my im¬ 
perfect details, detract from the superior merits of Dr. John 
Murray of Edinburgh By a typographical error unhalloived 
is printed hallowed.’* • 

In some instances, by intrdj|||iug into the flame of a candle 
a spatula of ivory with gunf^IPKr, I have withdrawn it in a 
mijf state; and from the circumstance that fulminating silver 
inserted into the cbne of flame has not been exploded for some 
1 deem it probable that the interior is flhed up with 
matter, which emanates from the interior siir&ce pt the 
as well as exterior. This medium of aqueous pi^ides 

of naiae led as iatp^dze riiUtaka tdluded to, and must'plead 
EWTf 

would 
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would account for the extinction of phosphorus, &e. wheJi in¬ 
troduced. : . 

In order to corroborate the solution f have proffered of the 
principle of security exhibited in the phs^iioniena of Sir H. Dav.y'a 
lamp, I may remark, that those' persons who wear veils are sen¬ 
sible of a glow of heat exceciling the common temperature. 
Now in this instance the aqueous vapour which evolves in re¬ 
spiration fills up the open meshes of the veil, and from the in¬ 
terior surface the caloric is reflected back to the face. Either 
this is a correct solution, or it is accounted for by supposing that 
the calorific particles radiating in riglit lines, are interrupted in 
their rectilinear path by tlie fibres of the meshes, and being 
thus broken they are confined within the veil: surely the for¬ 
mer speaks more the language of fact. 

When the flame of a candle is viewed at a given distance 
through a good magnifying lens, it appears composed of a con^ 
geries of Jihres wider at bottom, and ap}>roximating towards 
the summit, where they are bundled'or tied together, being no 
doubt so many jets of aeriform inflauimable mlitter expelled by 
heat. 

Mr, Sym, in the last nmnher of The Annals of Philosophy, 
says,that by pressing the apex of the flaming cone the tempera¬ 
ture will be decreased. This may be naturally expected, and is 
easily explained. The top of the flame is as it were the focus 
where the fibres of flame arc connected. By pressing upon the 
cone, this focus is destroyed. The fact of not being able to see 
objects through the upper part of the flame, while they can be 
readily discerned through the lower film, is proof positive that 
flame is transparent under certiiin forms—here it is attenuated. 

The blue colour at the base of flame is worthy of particular 
notice. It is likely that the fibres of flame constituting this 
cone are so many capillary tubes into wliich the volatilized mat¬ 
ter ascends by capiliary attraction, and that oxygenous air cir¬ 
culates round the individual fibre. As they gradually approxi¬ 
mate when they come towards the a|)ex of the cone, there will 
be less and less space for the circulation of oxygen, and couse- 
quently the carbon will be ii[i||i||Lcompletcly consumed toward 
thc.basethau toward the iniddHIsummit:—this will well Ulusr 
trate Sir H. Dayy’s experiments oh flame, wliich I read with con» 
siderable interest.* 

If an oxygenous medium obtained in the interior of tbMone 
of flame, I see no reason why it should not be a solid , 

By ig^iitibg alcohol, &c. (without a wick) a hollow interior wiU" 
be still found by pressing the apex. 

No dotfot in the phsenoipeQA oif.combusticm and f^ditotton 
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of water and carbouk acid gas^ the theory of definite propor« 
tions w beautifully preserved* 

I feel now anxious to detail to you an experiment which may 
serve to benefit the cause of humanity—a cause to which I pro¬ 
fess myself warmly attached, I came from the North on the 
top of the Glasgow mail, and had to hide the pelting of the 
pitiless storm/’ the inside scats being pre-engaged h‘om Carlisle. 
On the road we encountered a fierce snow-storm. The coach¬ 
man and myself were nearly blinded by the uiiintermitting flakes, 
and the poor animals the horses were as painfully situated, and 
expressed as much. At the immediately succeeding stage I pro¬ 
cured a piece of black crape, and attached it to the lining of the 
hat, so that it hung vertically before the eve. This 1 found 
not only to prevent the snow from injuring the ^ual organ, by 
warding it off; but at-the same time, by cutting Oflf the adven¬ 
titious rays, I was enabled to obtain a more tlhiinct and better 
defined view than 1 else should have had. This provision also 
prevented the eye from being dazzled by the reflection of light 
from the surface of snow. Crape being an uneven surface, black 
lace work with fine open meshes might serve better. 

By mariners at sea, &c. this may be held to merit atten¬ 
tion. 

1 am with high respect, sir, 

Your obedient servant, 

Surry Institution, Nov. J5, 1810. J, MurhaY. 

P.S. I was much gratified to find the miners in a colliery near 
Ayr, conducting their operations sblely by the light exhibited by 
the fire-damp —formerly so terrible an engine of destruction. 

J. 


LXXIV. On the Circle* • 

To Mr, Tilloch, 

Sir, — A Correspondent fliCr. Thomson’s (Annals of Phi¬ 
losophy, June 1816, p. 468), t^pUempted to demonstrate that 
no part of a circle is a straight line. It may be supposed that 
this proposition is so evidently correct, as to render demonstra- 
tion^nnecessary. But however absurd the idea that curves are 
Obmposed of small right-lines may appear, it is, either directly 
^(i^irectly, the foundation of most of the theorems relating 
to ^rves. A perfect circle can only be im^inary; there is no 
sittj^ thing in nature, and art» incapable of producing one. 
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The following is the demonstration above referred to.—In 
the arc AB of a circle take a small part,' 

AC, which suppose to be n straight line. 

But if AC is a straight line, CB, which / *, 

is equal to it, must be a straiglit line. | \ 

For the same reason nw, which includes \ / 

the point in which AC and CB are joined, \ 
is also a straight line ; and therefore the 
whole arc AB is a straight line, which is evidently absurd. 
Therefore no part of a circle is a straight line.—Q. E, D.*' 

But let AC be a part of a regular polygon; then it is evident 
that all the conditions required by the 
above demonstration arc fulhlled, and 
yet the figure jS'composed of straight 
lines.—Besides, when it is assumed 
that a circle is composed of small 
straight lines, the magnitude of each 
line is supposed to be infinitely small 
when compared with that of the circle 
of which it forms a part. Therefore the proposition does not 
appear to admit of a geometrical demonstration. But if such 
an assumption be necessary in the investigation of theorems, 
there can be no good reason for rejecting it, unless it can be 
proved that no part of a circle can be a straight line. 

June 5,1816. T. T. 



LXXV. On the Origin of the Aloviic Thcmij. By William 

Higgins. 

To Mr. Tilloch. 

Sir, — Yon will oblige me and every lower of justice by in¬ 
serting in your impartial Magazine the following remarks on an 
article relating to the published in the first volume, 

part second, of the fourth and fifth editions of the Encyclp- 
peedia Brilamiica^ which artio|||||iiFas w'ritten by Dr. Thomson. 

The Doctor commences bylRmng, that the most eminent of 
the Greek philosophers supposed the ultimate elements of matter 
to consist of atoms or particles incapable of further division or 
diminution; and that this doctrine was adopted by Sir Isaac 
Newton, and by many celebrated philosophers since his time. 
This is perfectly correct \ but they had not the most distant idea 
of its application to chemistry in the sense in which 1 had taken 
H w. 

The Doctor proceeds by giving a sketch of the progresa^of 

chemistry 
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^£beiDi8try .«fl; it passed through the hands of different philoso- 
}>her8. He particularizes Culieii, Black, Cavendish, and Priestley, 
whom we must ever revere with grateful fee^ngs for their suc¬ 
cessful labours in the field of science. 

To each of those philosophers, except Dr. Cullen^ who was 
before my time, 1 had the pleasure of presenting a copy of iny 
••fComparative View of the Antiphlogistic and Phlogistic Theo- 
zies/' printed in the year \7SSy and publislied early in the year 
,1789. 

In writing this work, happily for chemistry, arose doiriV|g,my 
investigation of the two,antagonist theories the Atoiuid System, 
6r more properly speaking the doctrine of Dehnil^Proportions, 
in the elementary particles of inatcer arecan^e ofunituig 
ao as to form atoms and molecules*. ^ t 

My atomic theory of chemistry is so matbem^e^ly eb^ect, 
that all visionary hyijotheses fell prostrate befbrpit, -and it was 
ffom it alone that tiic phlogistic doctrine received its fatal blow', 

Wien I published the above work, I was the only person in 
Great Britain that adopted the antiphlogistic doctrine: and the 
attention of the philosophical world was so anxiously engaged 
in the controversy itself, that the novel mmle of Investigation 
which 1 made use of, was at the time in a groat measure over¬ 
looked and indeed 1 was not much surprised -at it, for the 
acience was not at that time sufficiently ripe^foz so unusual a 
style of reasoning. However, some of the Reviewers of the day 
took some notice of it, as the following extract, t^eu from the 
fourth volume of the Analytical Review, page 178, will-show: 

** This is the first original publication (my Comparative View) 
which has appeared in the Englisli language in defence of the 
antiphlogistic system of chemistry, which is here very ably main¬ 
tained by Mr. liiggins.” It then proceeds witli the division of 
the work, and the questions discussed in it. l&the discussion 
of this subject Mr. Higgins shows-a degree of^c^ness in argu- 
lucntation, and an intimate acquaintance with the present state 
of chemistry, which prove him to be eminently, quuified for the 
ta^ he has undertaken. In addition to thota requisites, we 
find that he has actually re|ri||||ri most of tike leading experi¬ 
ments I which valuable circin||lmce place^ his book in a much 
higher rank than that of a mere collection facto and deduc- 

*ThetDrms iiltiiuntc, particle, atom, and molccslft, are indiscriminately 
used hy Tliomson and Dalton. An ultimate pariide is tltelast divisiou of 
. ^meiitary tnatter—an atom is a compound of two particles in every pro* 
^p^ldh^ond a luolccule is the compound of two atoms according the 
etflct flbnVchclatQre of my doctrine. Those distinctions will preveok con- 
fo^n; .tli€y wilt be found to accord with the'lmtguage of definite'{u^opor^ 

' > i^'tl]c-4u^ual structure of compoumisr , . - ’ . . 
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tlons. His style and arrangement is strong and perspicuous, aU 
though we here and there meet with inaccuracies which denote 
he is not yet familiarized to the art of composition. The cbe* 
mical reader will readily form au idea of the facts contained in 
the sections whose titles we have enumerated. They consist in 
a great measure of those which* we have already mentioned in an 
account of tlie French edition of Kirwan on Phlogiston*: the 
statements however are very difFerent, and the eliicidntions Ijoth 
of theory and matter of fact are in many instances oiiginal and 
strikh^g. We do not therefore hesitate ,to recommend chis per¬ 
formance of Mr. Higgins, as a work wdl deserving the attention 
of chemists r but as it would lead ns too far into chemical dis¬ 
quisition him step by step in the cnum^Tatlon of facts 

and display;.€^'*guments which cannot he abridged, we shall 
conclddO ^ili^rticle by another quotation; in which as much 
appears' to W said and done to establish the composition 
Water against the late esperiments of Dr. Priestley as the pre¬ 
sent state of the subject appears capable of.” ^ 

In about twelve montiis after my book appeared, Dr, Priestley 
was the only phlogistian in England, and he retained his old 
tenets to the last moment of ins life, i do not recollect tSie 
exact time Dr. Black recanted, it was after Kirwan. Mr. Kir¬ 
wan, the formidable champion of the phlogistic doctrine, re¬ 
nounced it as^oon as he read iny book, and declared in the 
presence of many philosophical gentlemen now living in Dublin, 
that it was that work alone induced him to change his opinion, 
and that nothing the French philosophers brought forward had 
any inBucncc on him; this appears from his notes in answer to 
the French at the end of the English translation. 

Dr. Thomson tells us in the fourth volume of his Annals, 
p. 54, that it was the answer of the French clicmists to Mr. 
Kirwan's Essd]^ on Phlogiston that decided tliis memorable con¬ 
troversy. Nothifig can be so incorrect or so unjust as this as¬ 
sertion: for the answer was published before I wrote; and from 
the foregoing statement, which Is a true one, it is evident that 
it produced little or no effect j and it appears by the extract 
from the Arndytii^ Review d||l^y demonstrations were consi¬ 
dered as originnt M the tia»|Rp|iHd written f. These were my 
principal motives m Introducing the foregoing subjects. 

But to return to the outlines of the Doctor’s history. He at¬ 
tributes^ and very justlV) the first rudiments of analytical che- 

* This ^tioi) contains the nnswer of the French chemists to that 
fii\d that is one of my principal reasons for inserting it here, as will imiae- 
diaudy appear; , . . 

t It alludes to the Ato^ System* 

mhtTy 
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miatrj to the If^ours of Margraaf, Bergman, and Scheele. Kif« 
wan, Bergman, and Wenzel distinguished themselves by the 
afialyses of the salts. They ascertained that salts and all com¬ 
pound bodies are united constantly in the same proportions of 
their constituents. 

The foregoing philosophers had written long before ine^ and 
1 challenge Dr. Thomson to produce a .single page from their 
respective works that relates to the atomic theory, or, in other 
words, to the definite proportions in which elementary particles 
unite so as to form atoms and molecules. 

From the foregoing phUpsophers the Doctor passes to Richter, 
who .analysed saline with still greater accur^y.than his 

predecessors. He ascertained the quantity of the. earths and 
alkalies necessary to saturate 100 parts of diffe^i, acids. As 
the labours of this chemist do not relate to the a^ornie theory, 1 
consider it unnecessary to attend to them minutely. 

Hod Dr. Thomson been a faithful and unprejudiced historian, 
he would have had the candour to mention my Comparative 
VieWy and the discovery of tlie atomic theory, before he brought 
forward the labours of Richter, which were subsequent to mine. 

Next in the order of this curious history, Proust (no doubt a 
chemist of considerable merit) is introduced. From the great 
attention which he paid to metallic oxides, lie was able to prove 
that every metal is capable of forming a certain determinate 
number of oxides, and no more* Thus, zinc unites but to one 
dose of oxygen; consequently there is but one oxide of that 
metal; iron, arsenic and antimuny form two each; tin forms 
three.” 

In my Comparative View, written many years before the work 
of Proust, it will be found that I considered metals in general 
to be capal)le of uniting to different doses of oxygen, and that 
the force of union was in the inverse ratio of th&niuinber of doses 
which they took in*. I mention these circumstances merely 
to show that 1 developed principles only, for 1 bad not attended 
to the different doses of oxygen to which the different metals 
were capable of uniting. These circumstances Pqght to have 
been mentioned: but this woidd^mstTate the Doctor’s purpose, 
that of bringing Dalton in as a||||^inal disco^'Crer of the atomic 
theo^. ,, 

Such was the state of the subject,” continue the Doctor, 
** when Mr. Dalton turned his attention to^the combinations of 
bc^Cs with each other, about the year Mr. DaltmPs 

volume of the^omic Ttreory made its appearance in i 808. 

a/ -'f ' < ' 

’ * t^refec tb iny CoiDparative.Vies^or to my Atomic Theory, on this 
tobject., . 

The 
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The Doctor acknowledges with wonderful candour^ that it 
Was known at this period that hydrogen unites only in one pro* 
portion with oxygen; that carbon^ sulphur^ and phosphorus 
unite in two proportions ; and so he goes on enumerating other 
combinations long known before this period. 

It would be needless to follow the Doctor through all his de* 
tails, most of them being well known; and many misrepresen¬ 
tations are brought forward, in order to prepare the way for his 
ingenious hiend to take pa^session of the Atomic System. 

The proportions in which inflammable substances and oxy¬ 
gen are found to unite, such as 1 and J, or I and 2, &c. by 
weight, led Mr. Dalton to the lucky^^mea that the atoms of 
bodies unite toother; that the atom of each body has a deter¬ 
minate w'cight, and that this weight regulates the proportion in 
which bodies combine. Let us suppose, for example, that water 
is formed by the union of one atom of oxygen with one atom of 
hydrogen; it follows, as the oxygen in water is eight times that 
of the hydrogen, that the weight of the atom of oxygen is to 
that of an atom of hydrogen as 8 to 1. So thJlt if we represent 
the weight of an atom of hydrogen by 1, that of an atom of 
oxygen will be. 8.” The Doctor adduces many more examples 
of this kind, which first appeared in my Comparative FieWy as 
shall be presently shown. 

‘^But Mr. Dalton,’’ continues the Doctor, not satisfied 
w'ith this simple and luminous explanation, which threw a new 
and strong light around chemical combinations, which afforded 
the means of correcting and -checking chemical experiments 
hitherto conducted without any guide, and promised in time to 
introduce mathematical precision and mathematical reasoning 
into a science which hitherto lias been able only to boast'of 


analogical and probable conclusions-contrived a set of 

symbols to represent the different elements, and make the nature 
of the combinations which they form obvious to die eye of the 
most careless reader.” An engraved specimen of those symbols 
is given, so far as they relate to the ultimate particles of hydro¬ 
gen, azote, carbon, sulphur, phosphorus, and oxygen. The 
symbols repre^ting the inflagMjteble particles or bases are 
united to those representing piaH^s of oxygen in the propor¬ 
tion in which, are Capable individually of combining with 
that elementy.that is, <Slter 1 and 1, I and 2, I and 3, or 4, &c. 

These diagrams, . if diagrams I can call them^ ate much more 
correct than Dalton's*^. ^ They correspond with .the proportions 
of elementary particles represented by diagn|ni^"J|^ as to consti¬ 
tute the same compound atoms in my Compar^iv^ VieWj ex- 

* See his work, or loy Atomic Theory,^ wf^c tlic orl^sLjyiabQlt are 

given. ^ - w 


eopt 
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cept in thof^^ sulphurous and sulphuric acids, which are re* 
presented ia%roneous proportions, as I had shown in the above 
'W6t%, and lately confirmed by additional experiments in my 
At^iC'Tkeory, There is another error in this table of dia- 
granfs or symbols which 1 cannot pass over; that is, the leaving 
oiitdii Intermediate state of the combination of azote and oxy- 
getrhietvreep the nitrous and nitric acids, which 1 represented as 
«<^tBiiiing pn^of azote and four of oxygen. Thus the Doctor 
takes a stride Rom 1 and 3 of those elements to 1 and 5. He 
IbHs into the same error respecting some metallic oxides. But 
prol)ably those gentlem^ had a motive to differ from me, right 
hricrof^.' , 

It would be easy,” ^ntinues the Doctor, ^^fo inuUiply the$e 
symbols much further ; but the preceding speuimaa is sumdent, 
W^^COnceive, to make the use of them understood, and even to 
make Mr. Dalton’s doctr^e more simple to those who are still 
strangers to it.” 

I agree with the Doctor; and I will go still further, by.sayitig 
that they develop the whole essence and spirit of the Atomic 
System. 

I will ■now proceed so far, in as concise a manner as possible, 
on Whati advanced on the very same subject in l^e yeir 1788, 
twenty years before Dalton published his hrst volume. 

The Union of Oxygen and Hydrogen. 

1. Two volumes of hydrogen unite to one volume of* oxygen, 
and in no other proportion whatever, 

2. The two volumes of hydrogen contain the same number of 
uljitnate divisions or ])urlicles that is contained in the one of 
oxygen, ndtwithstaticliiig the difference of their specific gravities; 
and this dift'erence depends on the si^fb of their respective par¬ 
ticles. 

3. Hydrogen and oxygen unite chemically,—a single ultimate 
pkrticle of the one to a single ultimate particle of the other,—to 
cdnscitute an atom of water. A diagram representing this com¬ 
bination, with numbers repr^enting the energy or force of union 
of it^ elements, was given. rAjHk 

Have not the foregoing faH^learly shown the weight of an 
' atdtn of water ? 


^ Sulphur and Oxygen. 

i. An ultimate particle of sulphur uijites to a single tdtjmate 
■parliele of oxygen, and the compound constitutes an of 
xf^riusrous-aeid gals; and as oxygen gas suffers no ma^t^di- 

union, and as pure sulphurous acid gas Is but 
:>ii^^||ie’fr^ht of oxygen, it was presumed that the ultimate 

particle 
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particle of sulphur was of the same weight with that'of the oxy¬ 
gen, and consequently' that the size of the calorific atmospghcre 
of the acid atom was as large as that bf the ultimate particlo^ 
oxygen before the imioti. 

A diagram representing this combination, with numbers 
presaive bf the force of union comparatively with that of the 
constituents of water, is given. 

2. An ultimate particle of .sulphur is capable of uniting to 
two ultimate panicles of oxygen, and the compound is an atom 
of sulphuric acid. These are the definite proportions in which 
those two elements can unite. 

3. The ife'o portions of oxygen are energy in 

the sulphuric acid than the one proponion in sulphurous acid* 
A diagram with numbers representing this difference was intro¬ 
duced. 


Mefals mul Oxygen, 

The ultimate particles of some metals,—1 instanced iron,-!--- 
attract oxygen with greater force than those fif sulphur or hy¬ 
drogen do. This superiority of force was also expressed by 
numbers. » 

The relative forces with which the foregoing inflammable 
bases attracted oxygen, and the diminution of this force by double 
doses of oxygen, enabled me to calculate the changes, and dif¬ 
ferent phaeuomena which are pnxiuecd by metallic snbtancaswhen 
exposed to the action of sulphuric acid, dilute sulphuric acid, 
and sulphurous acid. It enabled me not only to point out the 
absurdity of the pldogistians, hut also tlie errors of the antiphlb- 
giNtians themselves. What 1 here assert will be found verifled 
in my Comparative ^iewy or in my Atomic Theory, 

Azote and Oxygen, 


1. One ultimate particle of azote and one of oxygen chemi¬ 
cally united constitute an atom af the gaseous oxide of azote. 

2 When united to two of oxygen an atom of nitrous ^as is 
formed. 

3. When the particle of azq^is united to three particles of 
oxygen an atom of the red ni^pi acid is formed. 

■i. When the azote unites to w fourth particle of oxygen sa 
atom of the straw-coloured nitrous acid is the result. 

5. When united to a fifth particle of oxygen an .atom of nitno 
acid is formed. These are the definite proportions oxygen 
and azote. > ’ v 


All the foregoing distinct compounds (A ^tc aOd and 

the different forces with wfcidi they retain their are ye- 

Vol 48. No. 223. Nov. 1816. A a 
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presented l^.^^agrams; the energy of union gradually and re- 
gtdatly dimH^hes from the minimum to the maximum state of 
ex^uasion. Each of the atoms of even the nitrous and nitric 
acids in tbe liquid mass are distinct from one another, as being 
surrounded with their respective atmospheres of caloric. 

Wheit'the foregoing compounds produced by the union of azote 
aud oxygen mixed, a partial decomposition takes place, and 
the is divided between them ; hut that which contains 

1 and 2 can take none from 1 aud 3, but it will take from 
1 and 4, and 1 and 5, or I and 3 can take from 1 and 5, but 
not from 1 and 4. 

Nothing could be more easy than to deduce tHe weight of 
those atoms from the relative weights of their constituent gases. 

This arrangement and calculation of the force of union of the 
constituent elements of the nitrous gas, of nitrous acid and nitric 
acid, enabled me at that remote period to demonstrate with ma¬ 
thematical accuracy all the chemical effects produced on those 

acids hv inflammable bodies, which were not understood before. 

# ^ 

Nitrous Acid and Potash, 

A single atom of nitrous or nitric acid unites to a single atom 
of potash, and this molecule is surrounded with an atmosphere 
of caloric which renders each molecule in the saline mass inde¬ 
pendent of. each other. This holds good with respect to all 
other saline substances. 

Metals and Oxygen, 

The ultimate particles of a metal unite with different doses 
of oxygen; the first dose is retained with greater force than the 
second; and this last with greater force than a third dose. Tin 
was adduced as an example in my Comparative View. 

Metals and Acids, 

Metals, or rather their oxides, unite with acids atom and atom 
so as to form molecules, and the force of union depends on the 
kind of metal. I have shown that the metals first unite to oxy¬ 
gen, Mid that their ultimate pa^cles are supplied with it at the 
expense of the Water, or of a|ption of the aoid itself. To il- 
this point diagrams were produced. 

T^e precipitation of some metals in their metallic state from 
fftictr aomtion in acids by Other metals had been explained upon 
^et ihathematiisal principles, by means of diagrams, and 
^timate particle was allowed its'fiill force and effect in the 
fotioft, bgreehbly terthe laws of the atomic doctrine. Whefi one 
n»^ jiredpimea asothermctol firoih its^tkaiina^j^ state 
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of oxidati<m, it is because the precipitant has less capacity for 
oxygen than the precipitated i this was- also explain^ on the 
atomic principle. 

The foregoing short sketch comprehends nearly the whole of 
the atomic theory, or of definite proportions. Its application 
in chemical researches is a secondary business. No tlfeory can 
he couHiied to the labours of its author. The great excellence 
of a doctrine depends on its capability of being universally ap« 
plied throughout the whole range of chemical science,-—a t^k 
too great for any individual. 

[ To be cuntiimed.] 


LXXVI. Observations of the late Solar EcUpse^ By 

S. Groombridgb, Bsq, 

To Mr. Tillaclu 

Sir, — I rkotjest you will be pleased to insert the following 
observations of the late solar eclipse, in the Philosophical Maga-*> 
zinc; which, from its extensive circulation, will enable those who 
have observed the same phases of the eclipse to compare tKc 
different results. 

19th of November A.M., mean time. 

8*' 4' 29^' immersion of moon's disc 6' 9'^ from vertex. 

8 10 58 vertical distance of cusps W 32". 

8 15 2 west cusp from upper limb of sun •. 12' 50" 


8 21 48.15 21 

S 27 48 .. .. lower limb of sun •• 15 28 

8 33 48 14 39 

8 46 2 14 21 

8 49 42 south limb of moon from south limb of sun 10 37 

8 52 34 .. .. .. 9 55 


8 56 IS occultation of the largest spot. 

8 58 26 . • . • second large spot. 

8 59 28 • • ,. third large spot. 

9 2 6 south limb of moon from south limb of sun S' 1'' 


9 7 4 east cusp from south^Ab of sun • • 14 14 

9 9 8 south limb of jnooU'mm south limb of sun 6 25 

9 11 56 east cusp from'^south limb of sun . • 9 16 

9 15 54 6 25 

9 17 48 . .. .. 5 16 

9 20 20 .. .. . 4 8 


9 22 14 south limb of moon from south fimb oS sjui 3 40 
Becomes climdv. 

10 12 50 vertical distancis of cuspt 17' 7"* „ • •'* ' 

10 19 18 emersion of moon'a disc 12'1^'from ibii'tH fimb. ** 

A a 2 These 










572 Ohervatioris nf iht late Solar Eclipse. 

These.ob^omtions were made with' an achromatic telescope 

on cquatarid stand; and the measures taken 
with a mscrdmetcr on the vertical diameter of-the sun, on the 
plane-^)! equator. These measures being the versed sines 
of semidiameter 16' 13"*5, will give the several angles 

from the vertex of the sun. 



versed 

SlIK'S, 

Antics. 


6' 

9" 

•3788 

r.i'> 

36' 

immersion. 

12 

50 

•7915 

77 

58 

west cusp. 

15 

21 

•9463 

86 

55 

. • * > 

15 

28 

•9532 

92 

41 

.. •. 

14 

39 

•9033 

95 

33 

• t • • 

14 

21 

•8844 

96 

38 

• • «• 

14 

14 

•8779 

97 

1 

east cusp. 


16 

•5711 

115. 

24 

# • a • 

6 

25 

•3955 

127 

12 

• • • • 

5 

16 

•3248 

132 

28 

a • a a 

4 

8 

•2546 

138 

12 

• a a a 

12 

19 

•7595 

103 

55 

emersion. 


ft was noticed that an error has been published in the Nautical 
Almanac, of the part of the sun’s disc, ^ere the first impression 
would be onade, being 59'* from tlie vertex. The primary con¬ 
struction of a solar eclipse being made on the ecliptic, 1 am of 
opinion, that it is computed fur the vertex of that plane; which 
should have been so explaiued.- When vertex is mentioned with¬ 
out reference to the plane, we generally suppose it to be the vi¬ 
sual vertex on the plane of the horizon. The immersion hap¬ 
pened about half a minute later than coinpute^l, and as the 
rnoon was decreasing in north latitude the impresnion would be 
further from the vertex : on the plane of the ecliptic the angle 
was 64*' 55', on the plane of the equator 51** 36', and on the 
plane of the horizon 20*^ 37'. 

The undulating stream of light round the disc of the moon 
fthould seem to indicate an atmosphere on the surface of tha^ 
body; and also the disc did jdfe . ap|)ear to be perfect, but ser¬ 
rated; both which circiimsISmes render^ jftfOre observa- 
ble'iirpm the intense light of the sun.* c 

eclipse has been total in the northern parts of Russia, on 
mi near the meridian; since the moon’s diameter exceeded thet 
the sun. 

. \ I am, sir, 

; Your obedi^t servant, 

Saahiesch, Nov. 32, \8id. :S, GaooWBKiDGJS. 
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LXXVII. Iftijukm into the Laws of Dflaiatiom^So/uiSf Lt^ 
quidSf and elastic Fluids^ and on the 'exact Measurement of 
Temperatures. By Messrs. Dulong and Petit. Read to 
the Institute 29//i of May 1816*. 

HEN we endeavour to scrutinize most of the questions re¬ 
lative to the theory of heat, our progress is soon arrested by a 
difficulty which reappears at every step under diffierent forms. 
What are wc to understand by the word temperature ? and what 
is the relation which exists between the indications of the ther* 
morneter and the quantities of heat added or subtracted, in or¬ 
der to produce determinate variations in the temperature ? Here 
are two questions which mast be resolved ere we can find, for 
example, the true laws of coolitig: and it was, in fact, in Order 
to solve them, that we embarked in the inquiries, a part of 
which we now submit to the judgement of the Class. 

The construction of all the instruments destined to measure 
temperatures rests on the property possessed by bodies of 
changing their volume by the action of heat; but these instru¬ 
ments, ill order to be rigorously exact, ought to satisfy two con¬ 
ditions equally indispensable. The first is, to be capable 'of 
comparison with each other, i. e. to agree al^yaYg in their indi¬ 
cations : the second is, to be comparable with themselves, f. e. 
to liave a course which shall be in a known ratio witli the vari¬ 
ations of temperature. 

The first of the«e conditions maybe now obtained with great 
exactitude. We know well all the causes which can influence 
the justice of the indicatious of these instruments, and by em¬ 
ploying the proper precautions we may attain a precision suffi¬ 
cient Ibr all observations. 

It is much more difficult to satisfy the second condition, which 
consists in establishing a graduation in wfiich the equal parts of 
the scale answer to equal variations of temperature. In fact, in 
order to fulfil it completely, it is not sufficient to determine the’ 
relation of dilatations undergone by the theriuonietrical substance 
which we employ, to the quantities of heat which we c-ommuni- 
cate to it : we^ must also asdertdji’ that the capacity of this sub¬ 
stance for hdat dqes nat chang^dr at least keep an account of 
this change if it J^es. place. The extreme difficulty of deter¬ 
mining with precimbn how the specific heat of a body yQ.ries, 
pahicularly at high temperatures, may be regarded os 0 Tie<^ 
the greatest obstacles to the direct solution of this question. 

Exiienmentalists/however, have made some attempts to at¬ 
tain it. DeLuc, wbo waa the first, and is perhaps* the onl^ one 

• AnB who 
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who took subject, supposed that the capaeity of water does 
hut vary () and KK)**; so that, by mixh^ two equal 

ma^se#.Of this fluid at different temperatures, he took for that 
of the mixture the mean of the temperatures of the separated 
masses^,... 

Mr* Dalton thinks that it is not equal masses which must ho 
mixed, but rather equal volumes ; because he supposes that the 
eapMty of the same mass increases with the temperature in 
proportW to the volume which it acquires; or, in other words, 
he supposes that the capacity of bodies referred to their volume 
will remain constant. It is very easy to prove that the specific 
heat of the gases, and even of the liquids, undergoes variations 
in the ratio indicated by Mr. Dalton; but we do not find in the 
work of this eminent philosopher any experiment in support of 
the law which he seeks to establish. 

We see that the researches hitherto set on foot on the tnie 


gradations of a thermometer arc reduced to very little, and we 
may even add that no person has undertaken direct experiments 
to ascertain them beyond 100°. 

After having compared with each other the different experi¬ 
mental methods which may be employed in order to attain the 
solution of this important question, we have thought that the 
determination of the (juanlities of heat, particularly at high 
temperatures, was not susceptible of sufficient precision. We 
thought it preferable to compare, in the first place, with the mer¬ 
curial thermometer the progress of the dilatation of bodies the 
most homogeneous, and of such a nature that the causes which 
visibly affect the uinformity of the dilatation should have no 


influence over them. These bodies ought evidently to be taker) 
from among the gases, or fr^i among the solids endowed with a 
great infiisibility. The experiments of M. Gay Lussac having 
taught us that all the giiscsare dilated exactly in the same way when 
they are placed in the same circumstances, it is natural to con- 
' lilude that the dilatability of one and the same gas ought to be 


constant, and that consequently, at increments equal in volume 
or in elastic force, they ought to answer to equal increments of 
temperature. • 

It wos by sotting out from principle that M. Gay Lussao 
ascerlpiaed that the march of the mercurial thermometer was 
reguhu^betweon the freezing and boiling points. 
..ISiwrimentnlist^ are pr^ty gener^y agreed in regarding the 
of solids which are very difficult to melt as being unir 
, The jB3q>Q:imepts of Messrs. Laplace and Lavoisim’ on 
diliftiftxmk of most of th^ metals between 0 and 100*^. come: 
ip this pinion. . . ; 

;. ep as the pictnls and tHe gases fol* 

^ • lowed 
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lowed the same course in their dilatations, it will become extreme¬ 
ly probable that these dilataUons will indicate the true tempera¬ 
tures : this is what might besides be verified by the correspond¬ 
ing quantities of heat. By following this course^ we shall have 
the advantage of bringing into the determination of the true 
therniometrical scale, all the precision which we may now give 
in the measurement of dilatations; and these measurements them¬ 
selves, independent of the important consequences which we 
might deduce from them relative to the theory of heat, will pre^ 
sent data which will be useful under several circumstances. Such 
are the considerations and the motives which determined ut to 
commence our labours by the comparison of the dilatations of 
the gases and the solids with the mercurial thermometer in high 
temperatures. 


Comparison of the DUataikn of ikg Gases and of the Frogress 

of the mercurial Thetmometer* 

The apparatus which we used was composed of a rectangular 
tub of red copper, seven decimetres long, one decimetre broad, 
and a decimetre deep. This tub has on one of its lateral fuees 
two f)penings, one of which serves to introduce, in a horizontal 
situation, a mercurial thermometer, and the other holds the open 
extremity of a tube which is placed horizontally at the same 
height with the thermometer. This tube is perfectly dry, and 
contains air which is dry also. 

The tub rests on a fiftnacc constructed in such a manner as to 


lieat all parts equally. It is filled with a fixed oil, which 
may, as we know, support a temperature of more than 300 de« 
grees without - boiling. The tuhe^hich contains the air is ter- 
niinated^on the side of the aperture by a short tube of a very 
small diameter, which partly issues from the tub. The quan¬ 
tity of air contained in the exterior porUon of this tube, and 
which does not participate in the heating of the rest, is not 
worth noticing. We ascertained that it never exceeded a two- 


thousandth part of the total mass; and besides, wc had the pre¬ 
caution to heat it during eveM|^ experiment, in order to reduce 
the error which might result fma it. 

The tub is covered by a ltd pierced with several holeet some 
are traversed by thermometers, which serve to indicate if the dr^ 
ferent parts of the liquid mass are at the same temperaU||e^ the 
others have stalks or sticks terminated by verliciil pia.teeitf cop¬ 
per, which we can turn; we thereby produce kf a 

brisk agitation, the object of whi^ ift to itttablieh 
of temperature. V^'- 

The Mowing k the course hf 

^ A a 4 • '■ 
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n 

ment We first place,'the tub to & temperature 

Httle Jnfener<to^i«C which we wisbed^to obtain, and ^ve after^ 
wards' closed aH the apertures of the fiimace. The equilibrium 
of heat' .tending then to. be established throughout the whole 
heated masS) the temperature of the oil still rose some degrees, 
and soon attained its maximum, wliere it became, some time 
atatienarr, and consequently easy to measure with precision. 
It was then indicated by the horizontal thermometer, which was 
soak Aulficiently in the oil, in order that the whole column of 
mercury should be inserted in it: at the same instant we closed 
by means of the blowpipe the fine point of the external pari of 
the air-tube, and we noted the barometrical height. This being 
done, we withdrew the tube and carried it into a separate cham¬ 
ber, the temperature of which was nearly invariable: we placed 
it vertically, and in such a way that the point entered a mer¬ 
curial bath perfectly dry. We broke this point in the mercury, 
and this liquid ascended ^until the equilibrium was established 
with the external pressure: we left it in this situation a suffi¬ 
cient time to give it preci.sely the temperature of the rooi^ 
which we knew with great precision by means of a very sensible 
thermometer suspended besideAlie tube. When the efiuilibrium 
of temperature was perfectly established, we measured, by 
means of a vertical scale fitted with an index, the height of the 
column raised in the tube. We observed at the same time the 


barometrical height, and the difference of these heights made us 
acquainted with the elasticity of the cold air. We then with- 
<lrew the tube, by taking alt ncees-^ary precaution to retain the 
mercury of which the column that had been raised was com¬ 
posed. The tube and the mercury which it contained were 
weighed: we afterwards w^hed this same tube successively 
empty and entirely full of^ercury; by subtracting from the 
result of this last weiglit those of the first two, we had the weight 
of two equal volumes of mercury, the one with the volume of 
hot air and the other with the volume of cold air; and 
these, weights we inferred the volumes themselves, which w'e 
afterwarjl^, brought to what they would have been umter the 
same pressure,'since we knew tlm elasticity of the cold air which 
had bten measured as w'e have i^icated, and that of the warm 
air was equal to the pressure of the external air observed 


at the jqstuit of closing the tube. 

In to oiore easily of the degree of confidence which 

the desepre to which we had been led,^^it will not be uu^ 


avaiK^ 


ive some details relative to the precautions which 

One of the greatest ob$tacles^yhi^ 
d^ription of inquiries isQwin^ to the dif- 
e p^ect uniformity of temperature in a 

ptat 
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^rcat liquid mass 200 or 300 d^eea warmer th^ the surround¬ 
ing air. We attain this rigorously when the; temperature at 
which we operate is, for example, chat of the ebullition of the li¬ 
quid which we employ: then this temperature is necessarily hxed; 
but in every other case the progress more or less rapid of the 
heating or cooling of the different points of the mass, opposes the 
necessary uniformity from taking place We are of opinion, howr 
ever, that the arrangement of our apparatus remedies in a great 
measure, this kind of inconvenience, and this is owing, oil the one 
hand, to the copper tub being sunk in the furnace, and composing 
withitaconsiderableinass, which is cooled slow ly, particularly wlien 
it is near its maximum of temperature; and in the second place, 
the liquid being continually agitated, the heat ought to vSpread 
through it more unifortnly. In short, to remove all doubts, we 
inserted into this tub two thermometers situated hurizontallv at 


the same height; we had raised the temperature in the same way 
as in our ordinary experiments, nh^ we ascertained that by 
shaking the liquid the thermometers never differed but by a few 
tenths of a degree, ^ 

Besides, even supposing that the different particles of the liquid 
layer whiclf surround the air-tub#.were not exactly at the same 
temperature, the enor will not be so great as at first believed; 
for, in consequence of the arrangement of the apparatus, the bulb 
of the thermometer ncarlv answers the middle of llie length of 
the tube, and consequeiitlV'this instrument ought in all rases to 
indicate a temperature not far from the mean of the different parts 
of the tube. We ought to recollect also, from what has been 
said, the necessity which there is, in order to know the true indica¬ 
tions of the thermometer, to sink it sulficiently in the liquid, that 
the whole column of mercury shoqU enter it. This precaution, 
which appears to be unnecessary ifflow temperatures, ought not 
to be omitted in high temperatures; for then the column of mer¬ 


cury contained in the tube may undergo an increment of very sen¬ 
sible length. Thus we have remarked that, at the temperature of 
for instance, there was frequently more than 15° of differ¬ 
ence between the indications of one and the same theqp^oincter, 
whemer the whole of the mercury was in the liquid, or the bulb 
only entered it. We might indeed, according to our knowledge 
of the dilatation of the merenryj estimate the error which we oom- 
mit by plunging only part of the tliermometer into it; but.the 
correction to make in this case, bearing on consid^rable'^l^hers, 
will occasion serioqs errors, because we never know^ the 

mean temperkture lif the mercury contained in the It tip- 

peared to as to be preferable in all caseftjb 
ters horizontally. In order to a 
various operalions of whjjch each o? 
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we shall subjoiA; a complete series^ with aU the indieetions neces- 
saiT for cfdcidftting them. 

This series does not comprise any observations for temperatures 
approximating 1()0% although we have repeated several times the 
experiment of the dilatation of the air in boiling water. We did 
not propose by any means to verify thereby a determination on 
winch no doubts can be entertained; but the coincidence of our 
result with that of M. Gay Lussac has been for us the best proof 
*of tiie rigorous exactitude of the process which we made use of. 
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155°,7 
194“,64 
243°,25 
1728192,28751 309°,7 



, We have made several similar series of experiments and nearly at 
the same temperatures. By a very simple interpolation and by 
taking mediums, we have formed the following table, whkh indi¬ 
cates the correspondence of degrees marked by the mercurial 
thermometer, and those.which are deduced from the dilatation of 
air. 


iTcmneratures IXempGraturcft 

1 

indicated by 
tiic mercnrial 

deduced from 
the dilatation 

Differences. 

thenn<HDeter. 

of tl^ air.. 


100° 

100° . 

0° 

150° 

148° 70 

1°30 

200° 

197° 05 

2° 95 

250° 

244° 17 

5° 83 

300° 

291'* 77 

8° 23 


Although the experiments which we have gis’en present a re¬ 
markable coincidence, we thought it right to attempt the attain¬ 
ment ofthe same results by a di^erent route. 

In these new experiments we made use; of an air*tube of a 
nmphjg^ter capacity than in the first, and we placed It in the 

the v|(ry narrow tube which was soldered to it 
at its iaanug from the tub, and prolonged verUcally 
l^ugdi df idmost five decimetres: it was heated by taking 

all 
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till the precautions which we have mentioned; a^d when we had 
attained the stationary temperature aAd had noted the baro<« 
metrical height^ we conveyed under the inferior extremity of the 
vertical tube a capsule full of very dry mercury: the tube was al¬ 
lowed to cool until the oil had resumed nearly the temperature of 
the air. During the continuance of this cooling, the mercury 
ascends into the vertical tul>e, and does not stop until the air con¬ 
tained in the tube is completely cooled. The elastic force of this 
air is then equal to the external pressure of the atmosphere di¬ 
minished by the height of the column raised up: that of the warm 
air was equal to the barometrical height observed at the instant 
when the temperature was stationary^ We might therefore con¬ 
clude, by means of the law of Mariotce, what would have been the 
dilatation of the air if it could have been dilated. In order to 
render this process completely exact, we ought to have kept an 
account of the capillary depression which the mercury undergoes 
in the straight tube into which it had^risen. This depression had 
been measured beforehand, and care had been taken to make 
choice of a tube of such a calibre as not to admit of its varying 
.sensibly. 

In the second place, the volume of air did not remain exactly 
constant; the portion comprised in the vertical tube re-entered 
in part into the 'great tube, in proportion as the column- of 
mercury rose, and this portion of air did not sensibly change its 
temperature. It became necessary to calculate the indnence of 
these two causes, and make our observations undergo the correc¬ 
tion flowing from it. This correction depended on the relation of 
the capacity of the large tube with that of the small; Uie calcu¬ 
lation which gives it is besides too simple to render it necessary 
to indicate it. We shall now give the results of one of the series 
of experiments made by this new process: all of them agree with 
the observations made by the %st means, and they have entered 
into the determination of the mean measurements formerly re¬ 
lated. 

. ^ ^ Capillary Corrccliou, 

Length of the great tube •, 0 62 V minimstres 

Length of the small tube 0 57 J 


Elasticities 

of the air 

corrected from 
the capillary 
depression. 

Temperatures 
corresponding 
observed on 
the mercurial 
thermometer. 

Temperatures 
calculated ac¬ 
cording to the 
variation of 
the elastic force 
of the air. 

0, 48,60 
0,679,45 
0,706,85 
0,765,75 - 

91®,417 
163®,21 
263^8 
309®,88 • 

91«,4^> 

1609,27 4 
254®,14 N 
297‘^,54 
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The results ^ich we have made known inform us that the 
dUatattoo of the^'^Wtercury ia the thermometer follows a more 
rapid course than that of the air; ro that^ If we regard the hitter 
as necemry to serve for the exact measttfement to the tern- 
peratuieS) we ought to conclude that the indications of the mers 
curial thermometer are too high in the temperatures superior to 
that of boiling water^ and the numbers which we have given 
m%ht serve to make these indications undergo the proper cor¬ 
rections. Those numbers increase besides in a suffidently re¬ 
gular manner, in order that we may without .sensible error de¬ 
termine .the correction relative to the temperatures intermediate 
to those which are comprehended in the tabic. 

This ccmclusion destroys a doubt which was raised with re¬ 
spect to the law of dilatation of the gases. This law had not 
been announced in the same way by Messrs. Gay Lhssac- and 
Dalton^ whose experhnetits on the subject now before us ap¬ 
peared at the same period.^. The experiments of M. Gay^ussac 
proved that the dilatation of the gases referred to the mercurial 
thermometer is for each degree a constant fraction of the volume 
at a determinate temperature. Mr, Dalton, on the contrary, 
supposed that the increase of the volume is for each equal varia¬ 
tion of temperature, a constant portion of the volume at the 
foregoing temperature. Ju truth, Mr.Dalton docs not appear to 
have made direct experiments on this head : the only arguments 
which he advances in favour of his hypothesis are reducedfO the 
extreme simplicity under which laws in appoarancowery cofnplex 
will then he presented, sucli as the law of the cooling of bodies, 
and that of the vathition of tiie elastic force of steam. 

We ascertained, however, that the first of those laivs will [>y 
no nieans assume a character so simple as he pretends, even ad¬ 
mitting his hypothesis to be correct. 

To conclude t k is not by cou^eratlons of this kind that we 
can establish laws which observation alone ought to furnislu 
The experiments which we have made at high temperatures 
completely destroy the hypothesis of the English experimentalist: 
for, so far./rom these expernnents pointing out any thing per¬ 
fectly positive as. to the measurement of temperatures, it is at 
least very probable that the march of the mercurial thermometer 
ought to be more rapid than that of the temperatures, since in 
all other liquids the dilatability increases in proportion as 
they .heated; whereas in the hypothesis which we are at¬ 
tacking, we shall find, on the contrary, that the dilatebiHtyof the 
mejr^ny deceases rapidly in proportion as it is heatfd^ a re- 

opposite to the very principles on which Mr. 
Di^onM^piemnded his dieoiw of the measurement of tempera- 
tiures,' ' [To be conimued.J 
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LXXVni. Notices respectwg N^tu Books^ 

Tub Secoud Pwt of the Philosophical’Transactions of the 
Koval Society of London, for IS16, has just appeared, and the 
foUowiii)^ are its contents: 

II. Au Essay towards Ae Calculns of Functions, Partij, 

By C. .Babbage, Esq, Communicated by W.'II, VVoliastoir, , 
M,D. See^ H.S.—12. Experiments and Observations to prove 
that the beneficial Effects of many Medicines are produced 
tlirough the Medium of the circulating Blood, more particularly 
tlmt of tlic Colchicum aiitumnale upon tlie Gout. By Sir 
Everard Home, Bart. V P.R.S. Communicated by the Society 
for improving animal Chemistry.-*iy. An Appendix to a Paper 
on the Effects of the Colchicum autumnale on Gout. By Sir 
Everard Home, Bart. V.P.R.S.—N. On the cutting Diauioml. 
By VV. H. Wollaston, M.D. Sec. H.S,—-io. An Account of the 
Discovery of a Mass of Native Iron in Brasil. By A. F, Mor- 
itiiv. Esq. in a Letter to W, H. Wollaston, M-.D. See. R.S.— 
If). Observations and Experiments on the Mass of Native Iron 
found in Brasil, By \V. H. Wollaston, M.D. Sec. R.SI— 
17. Oil Ice found in the Bottoms of Rivers. By T. A. Knight, 
Esq. F.R.S, In a Letter addressed to the Right Hto, Sir 
Jos. Banks, Bart. G.C.B.P.R.S.—18. On the Action of detached 
Leaves of Plants. By T. A, Knight, Esq. F.R.S. in a Letter 
addres^ to the Right Hon. Sir Joseph Banks, Bart. G.C.B. 
P.R.S.—-!l9. On the Manufacture of the Sulphate of Magnesia 
at Monte della Guardia near Genoa. By H. Holland, M.D. 
F.R.S.—20. On the Formation of Fat in the intestine of the 
Tadpole, and on the Use of the Yelk in the Formation of the 
Embryo ill the Egg. By Sir Everard Home, Bart. V.P.R.S.— 
21. On the Structure of the cry's^alliue Lens in Fishes mid Qua¬ 
drupeds, as ascertained by its Action on polarized Lij^ht. , By 
David Brewster, LL.D. F R.S. Lond, and Edtn. in a Letter 
addressed to the Right Hon* Sir Joseph Banks, Bart. G.C.B. 
F.R.S.—22. Some further Account of the Fossil Remains of^n 
Animal, of which a Description Was given to the Society in 1814, 
By Sij: Everard Home, Bart. V.P.R.S.-*-23. Further Observa¬ 
tions on the Feet of Aniinals whasi pro|fressive Motion can 
carried on against Gravity. By Sir Everard Home,' Batt. 
V.p.R.S.— 24, A new Demonstration of the Binomial " 

By Thomas Knight, Esq. Communicated by W. H. 
hl.D. Sec^ Ii.S.—25. .On the Fluents of irratWnal 
By Edward French Bromhead, Esq. M.A. bf. 

J, F. W, Herschel, F,R.S, 
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Dr. SpnrzlMim has been for a long time preparing for publi* 
cation a wtik oh Insanity with the following title, Pathology of 
Animal Life, or the Manifestations of the Human Mind in the 
State of Di^ase termed Insanity/' Every person who is acquaint¬ 
ed with the very distressing conditions of persons afflicted with 
d&seasds of the mind, but particula^ the insane poor who are 
confined for the security of society iff the melancholy cells of a 
madhouse, must he glad to hear that any new light is about to be 
thrown on this hitherto verv obscure and incurable disorder. The 

9 

public attention, too, has been particularly drawn towards this 
subject of late, by the very intimate scrutiny made into public 
hihatic asylums by persons invested with autbonty, before a com¬ 
mittee of the house of commons:—an investigation rendered ab¬ 
solutely necessary by the shamefully neglected state of insane per¬ 
sons, and the genera] ignorance of the causes and cure of the 
disease itself;—an investigation, too, which has left the public 
mind in a state of alarm for the treatment of their unfortunate 
fellow-creatures. Dr. Spurzheim, who has devoted many years of 
his life, and has exercised the most powerful talents, in pursuing 
this disease through all its stages and varieties, and who has 
spared neither time nor expense in visiting the principal asylums 
for the insane in Europe, has at length determined to lay his la¬ 
bours before the public, with the hope that, since such a consider¬ 
able progress in the knowledge of the physiology of the brmn and 
the manifestations of the mind in a healthy state has of late been 
made, a great deal may yet be done for those who suffet^from its 
partial or general derangement^ by a philosophical confjmrison of 
a very numerous collection of case^^, with the peculnir organiza¬ 
tion and moral habits of the individuals. The work itdll be pub¬ 
lished in the course of a few months. 

Several copies have recently been imported from Germany of 
that immense work on Meteorology, the Ephemerides Societatis 
PahtiruB MeteorologiccB^ which contains abundant matter for 
the meteorologlcai speculators, who have become so numerous of 
late in our country, to exercise their ingenuity on. It is remark¬ 
able that a work which contains so much information on a branch 
of phHosophy now so very popular, should be so little known in 
Grem Britain. 

J. Pettigrew is preparing for publication, Memoirs of 
the Lifi» and Wntings of the late John Coakley Lettsom, M. and 
UjvD. F.R.^rFtA.S. F.L.S., &c. With a Selection fi'om his 
Gdrh^^rtfFBCf with the principal Literati of this and (breign 
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LXXIX. Proceedings of Learned Societies^ 

ROYAL SOCIETT. 

Nov. 7- The meeting of this Society afte the long vacation 
wa 9 . unfortunately much less cheerhil than usualj in consequence 
of the in^ispOsision of the i’resident, who has so long given it 
life and vigour. A paper by Sir Everard Home (who was in the 
chair) was read, relative to the comparative anatomy of the 
lAimbricus marinus and Lumjiricus terrestris, ai\d comparing 
their structure and habits with the Teredo navalis. All these 
worms have red blood; all burrow in wood or clay; all have 
muscular stomadis^ and their blood is aerated by tubes in their ■ 
backs. The Lvmhricns marinus has a small and scarcely per¬ 
ceptible organ, which Sir E. considers tobe a heart, near thecentre 
of its body, where the aitcries from the head unite, and where 
the veins separate to supply the extremities. The author had in 
vain endeavoured to trace their organs or desqribe their bron- 
chiae, till aided by Mr. CliiF, who macerated the seaworm in 
vinegar; this coagulated its blood, and enabled him to make 
correct drawings of all its parts, and thereby ascertain the exact 
point where the arteries and veins ramified. The common carth- 
w'orm has an artery along its belly and a vein along its back; in 
the latter are apertures to imbibe air. 

Nov. 14- Dr. Johnson, by the hands of the President, fur¬ 
nished a paper On the Structure and Natural History of the 
Leech of Rivulets, which he calls Hirttdo vulgaris^ instead of 
Hirudo octoiculala of Linneeus: his reason for adopting this name 
is the circumstance that the Hmido tessulala has also eight 
eyes. The Hirudo vulgaris he describes as living under stones 
in rivulets, beii^ from one inch to one inch and a half, is of a 
blackish brown on its upper side with spots and greenish under¬ 
neath. It has. no heart, but pulsates eight times in a minute. 
Dr. J. thinks that the whole of the leech genus are oviparous* 
This species copulates like snails, is oviparous, and the ova are 
quick in three weeks, and break the kind of capsule in which 
they are enveloped in about two months. It deposits fi^ six 
to twenty or thirty ova, which are frequently destroyed by otb^ 
leeehes. The author detailed minutely the appearances which 
this leech affords in its various stages from the ovum till it la 
ftiU grownv *' 

Nbv. 21. A p^er by Dr. Philip Wilson, of Woreester, was 
read, relating aome further experiments and obseri^ffoiu bn the 
effecta^of G^vaniam in curing asthma. He staUd thsi^ 
tnodicasAma is a dbease of very rare oeeurrence, and tl^ Ga^« 
vaniam b of no advanti^ to but th^t in iierroUEiMibiim m 

' only 
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only one C{^ did it fail to give relief, and in most cases it 
was permehetit;^' fn galvanizing patients it was from five to ten 
minutes before they found their breathing relieved. He still u&ed 
platesof only four inchessqu^e; began with onlya few, aild some- 
timw.cxtended thl^ to thirty. The conducting wires were ap'* 
plied to piecc.^df tinfoil placed on the nape of the neck and at the 
pitx^ tlie .stomach, or rather lower, and he recommended the 
poihts of the wires to be moved a little on the tinfoil. He found 
that all {Patients could bear a greater power at drst, than after 
.they ha;d been galvanized several’times. Dr. W. assigned no 
reason for tlua factj but it is evidently owing to the galvanic 
fluid blistering the skin on those parts, and thereby increasing 
‘their conducting powers, and at the same time augmenting their 
sensibility., In some habits it produces inflammation, and ulcers 
which continue open several weeks. 


BKLFAST ACADEMICAL INSTITUTION. 

Tuesday, the 22d of October, an election for a Professor of 
Natural Philosophy ctlme on in this Institution, when a number 
of gentlemen of high respectability and attainments offered 
themselves for the appointment. The candidates had all pro¬ 
duced so many honourable documents^lestifying their qualifica¬ 
tions for the office, that it became difficult to point out the gen¬ 
tleman most capaide of the appointment. After ftill deliberation, 
electors proceeded to the ballot, when Mr. KiiightJof Aber- 
r^as found to have the greater part of the and we 

no doubt, from what we have heard, that do honour 

to himself and to the Institution which has choaKb liiAi to the 
important charge. 
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i,HK average work performed by thirty engines fti the month of 
October wa9, according to Messrs. Leans’ Report, 20,9'20,267 
pounds of water lifted one foot high witli each bushel of coals 
^nsumed. 

^ Woolfs engine at Wheal Vor during the same month lifted 
39^556,496 pounds; and the one at Wheal Abrahain$0j^698,ISB 
pounds, with a load of 15*1 per squaie inch in cyfi|i 67 ^ with 
bushel. . His other engine at the latter 9 Sp 3 »^difted 
pounds with each bushel—her load 3*1 ^ indi in 

gyliuder. 

; et^ne at Wheal Chance, alluded to in our last, fe reported 
to ^y^0^d 44,615j^ll pounds with each bushel, loaded 13*4 
jpieir inch. ther* 
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THERMOMSTRIC SC^ES* 


Xa Mr. Tilloch, 

Si^l^Refernng to the note at the end of Mrs. Ibbetson^e 
{)Ape^i^oar l^t number, I beg leave to obj^erye that, not having 
itnmedii^e access to the work referred to in lijer preceding com- 
lniinicatton> 1 pointed out the error in the reduction of the de« 
greeof heat shovm by the plant in Mons. Hubert’s experiment, 
page 1S4, under the impression that Reaumur’s thermometer 
was correctly quoted. 

It now appearing that the circumstance is detailed with re<« 
ference to Celsius's thermometer, it must be obvious that instead 
of making ‘‘the assertion respecting the heat the more impOstn* 
ble to be believed," it tends to strengthen it, by reducing thd 
extent of the variation; at the same time that it shows an in¬ 
crease nf temperature very«evident to the sense of feeling, it 
brings the phseiiomenon more within the limits of probability. 

In both Reaumur and Celsius's thermometers the zero is fixed 
at the freezing point of water, the range between that and boil¬ 
ing being 80'" in the former, and 100* iii the latter. 

In my last* I pointed out that, according to the quotation iit 
page 184, the degrees of heat shown by the standard thermc^t 
meter and pjant were 


+ 32 » ;2i F. and + 32 = 99} F., sho\yjn|[ a 

rise of Now as the degrees of Reaumur and Cdi^be 

bear a relalion to. each other of 4 to 5, the difference 

as; 64f F. standard thermometer; — -f 32ai 

86 F, heat of the plant: the increase of temperature being 214*^ 
F. which is still very considerable, and fully sufficient to pro¬ 
duce the effect described. 

I should apologize for * intrdHing upon your time at such 
length on the, present subject; but having in the former case 
pointed out I considered inadvertent error, I feel it in 
some degree Hicumbent upon me to notice that, although ad¬ 
mitted, it has not been rectified* 

I have the honour to be, 

Your most obedient humble servant, 

Thistle Gn^e, Old Brampton, P« J. 

.lWi4,1816, • ^ ; 

* .bfirS^l^betsQn'a nbrice of the error alluded to having reach^ Us, be¬ 
fore Brown's, wa judged it unnecessary then to insert liutefi ill 
the tmmomater referred t(» pror^ to bo a diderent on^j^m tl^t wUpO 
be noticed. HU present comoiunication cmbiacet botb.ASDCTk . ' 
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Mines of Saxofny, 


, MINKS OF SAXONY* . 

M. dft Bonnard^ eiifpneer of the French mines, has reci^tly pub« 
lished lu Fknch a ** Geognostic Essay on the Erzej^ftgfli^ the 
Metalliferous Mountains of Saxony.*’ The author ha^'AilStftuted 
the word goognosy^ which is used by the Germans ^ol^ that of geo- 
eraploj^ hitherto by the French, because he tMhfcs it bet¬ 
ter'adapted to express the science which is confined to the de- 
scrlpttoa of the nature and the peculiar arrangement of soils. 

The country which M, de Bonnard has examined, comprises 
not only that part of the Saxon territory designated by the name 
of the chrde of the Erzegebirge, but also a portion of the circle 
of Misnia, in the environs of Dresden, as well as the high moun¬ 
tains which separate Saxony from Bohemia, and some points of 
the latter kingdom, on the southern slope of the ridge. “ It is 
one of the most interesting countries,” M. de Bonnard observes, 

of all those which a traveller can visit under a geognostic point 
of view j it contains within a very limited space a great quantity 
of different soils ; the numerous mining concerns in full activity 
facilitate our observation: lastly, it is the constant theme of mi¬ 
neralogists, who visit it to learn from M. Werner himself the art 
of observing nature.” 

M. dc Bonnard passed several months in Erzegebirge, and per¬ 
sonally explored its stratification in company with some of the 
most distinguished mineralogists of the continent. He refers the 
whole constitution or arrangement of the Erzegebirge to three 
princijitel groups, each having a particular centre, and composed 
of rocks the arrangement of which has no connexion with that of 


the other groups, at least os to the primitive soils which consti¬ 
tute them essentially. 

The first, which he calls gnmp or ^%tem of the eas/, seems to 
he compost of rocks grouped around a nucleus of granite, si¬ 
tuated near and to the eastwais) of Freyberg. 

The second, which he calls system of the soutk'West^ is com¬ 
posed of rocks one part of which is visibly supported on the gra¬ 
nite of the north of Bohemia and the south-west of the Erzege- 
birge. 

The third, to which he gives the name of group qf^ike nortk~ 
westy is formed almost entirely of eurite {weigstein), which seems 
grouped around a hidden nucleus situated between theZschop- 
pau and the Mulda. 

Between these groups of ancient soils we meet with more re*, 
cent formatiims, which cover the slopes of the former and fill the 
. lateHrals which separate them. M. de Bonnard deterlbes sepa- 
diree systems of stratificadon, by examining for each 
of wm suecessively diCforent kin^ of soil which compose 

^ them* 
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them. He considers in the examination of each soil^ 1st, the 
nature of the principa] rock, and^the'intefesting geogyostic facts 
which.jt. presents; 2d, the subordmate hanks which tius lock 
aoatains; 3d, the veins {films) which pass through it. 

^ Bonnard’s arrangement confine him to the indications 
.prewnted by the external form of the ground; and it has the ad- 
vantB^ of presenting groups very clearly limited, and which dif¬ 
fer fromaAch other, either by the systjein of rock which is predo¬ 
minant, by the general inclination of these rocks, or by the nature 
of the nucleus around which they are grouped. Speaking of the 
anomalies which he had observed in the system or group of the 
east, M. de Bonnard ^hus expresses himself: I ought to men¬ 
tion that the inclinations indicated are not without exception* 
Some anomalies are presented, for example, in the enviropsof Dip- 
poldswalde, Glasshute, &c,; others take place even in the vicinity 
of the granitic nucleus. The iaclinntlons which are remarked in 
these places, different from those presented as general, may be¬ 
long to some prolongation or hidden branch of the nucleus, or to 
other causes which are unknown to us: biit it appears to me that 
they cannot shake the results drawn from the general observation 
of the observed arrangement of the soil.” ' 

M. de Bonnard speaks highly of M. Daubuisson’s work on the 
mines of Freyberg, all now at work: they are upwards of 150 in 
number, and occupy 5000 workmen, producing annually 50,000 
marcs of silver, a quantity of lead varying from 3000 to 10,000 
quintals, and rarely more than from 100 to 200 quintals of cop¬ 
per. He also mentions, as a new and remarkable undcf taking, the 
navigaUe and subterraneous canal called Ftkderick-benm-stolln. 
They have been obliged to dig this canal from Dorrenthal to 
Pfappenrode, a length of 1100 toises, to find the waters of a river 
(the Biela) in order to unite them with those which give motion 
to the machinery of Froyberg. It is intended to op^ another, 
also subterraneous, of 1600 toises, with the same view. Much 
more time will be requisite to finish these useful wqrks; but they 
will give the possibility of working the existing mines of Frey¬ 
berg to more advantage, and of re-opening others which have been 
id>andoned for want of the means of clearing them of water. 


The principal shaft of the mines of Altenburg has been mad* 
{^lasting in the stanniferous rock. The working always took 
puce bv blAStinsf. by means of huire excavations, wnich Were en- 


tuHi of pkasJy 600 foet diameter by 300 feet in 
^tmued to work by blasting in the ports 
tk^yuve not men up plan oi 
kions,^ Tlieie toe Oiu: in the parts most 
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which are nearly on a level are connected by galleries, and form 
stages to 4he number of six, which go to a depth of 140 fathoms. 
In old times they seem to have gone 35 loises lower. There ex¬ 
ists an excavation which is 60 fathoms deep, and from 20 to 40 
in breadth. M. de Bonnard regards these works, as the most 
astonishing for their boldness which exist in any mine, but as by 
far too large, and therefore inconvenient. 

M. de Bonnard terminates what he has said on the subject of 
the granite of his second s)8tem, with a few words on the hot 
springs of Carlsbad, a town situated on the Toep))el in a narrow 
valley shut in by two granite mountains, and which he conceives 
to be very extraordinary. In the valley there is no other species 
of rock, and it is from this basin that a spring of boiling water 
issues from under a calcareous arch which it has formed itself by 
it3 depositions, and under which is an excavation full of vapour 
and water, the depth of tvliich is unknown. In order to account 
for this fact, M. Werner thinks that there is at the bottom of the 
valley, under the stratum of vegetable earth, coal in a state of 
combustion, which expands the water from the Toeppel, which 
filters through subterranean cavities. The waters of C’arKbad are 
the most frequented of Germany and Europe. They contain 
sulphate and muriate of soda, lime, carbonic acid, and iron: the 
sulphate of soda is the most abundant, and is extracted on the 
spot. 

M. de Bonnard informs us that^^ in the mines of Joachimstadt 
there was found, at the depth of 150 toises, a large trunk of a 
bituminized tr^e, with the vestiges of bark, branches, and leaves. 
It has been entirely carried off piecemeal for mineralogical cabi«- 
nets, and nunieroub\specimens have been sold under the name of 
^ wood of the deluge.’ '* 

In a very copious recapitulation he generalizes the observations 
made in the course of his jjaper, and pursues every separate rock 
through all the circumstances of stratification under which it has 
been presented to him. 


GA.S LIGHTS. 

The advantages resulting from the application of gas to the 
lighting of streets and houses have been recently extended to the 
Surrey side of theThames: and the whole of the Borough ofSoutk- 
wark, with that part of Blackfriars Road lietwecn the bridge and 
the Rev. Mr. HiU’s, chapel, is now brilliantly illuminated in 
this ceconomical and efficient manner. In addition to the Surrey 
Inkitution, nearly all the shops in that district, and the elegant 
priKBte residence of Mr. Potts in the Clink liberty, are lighted with 
is found fully to answer every purpose of domestic 
tTlursiiperb dining- hnd dlrawing-toomB^ mth'the h* 

^ brsry 
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brary and billiard-room of this splendid mansion in particular, 
exhibit a most pleasing and brilliant scene when thus lighted \ 
and Mr. Potts has added to the general effect by the introduc¬ 
tion of an ethcient $)'stein of ventilation, thus precluding all pos* 
slbility of any disagreeable effect. The establishment from 
which the gas is supplied is situated at Bankside, and is under 
the direction of Messrs. Monro and Co, The premises are the 
most roomy that have been hitherto fitted up as a gas-light ma¬ 
nufactory, and the whole arrangements of furnaces; retorts, and 
gasometers have been made U])on the most correct and scientific 
principles. The utmost regularity is ]ire‘^civcd in the various 
departments of the works, and not the slightest accident has oc¬ 
curred since their erection. 

PRKrARATlON OF BORlI/M. 

M. Dobereiner hjis published a new j)roccss for extracting 
borium from borax.—After inching the borax and reducing it 
to a fine powder, one-tenth of its weight of lampblack is added; 
this mixture is put into a gunbarrel, one crnl of which is closed, 
and to the other is affixed a tube for receiving the gas, aijd the 
gunbarrel is then kept at a white lieat during two hours. Much 
of the gaseous oxide of carbon is disengaged; and when the 
process is finished, there remains in the tube a compact mass of 
a blackish-gray colour, which is reduced to powder, and which, 
after being washed several times with bcailng water and once 
ivith hydrochloric acid, yields a pulverulent grcenish-blnck sub¬ 
stance similar to borium, except that it is still mixed with a lit¬ 
tle charcoal. M. Dobereiner thinks that the charcoal begins 
by reducing the soda, and that afterwards it is the sodium which 
decomposes the boracic acid: conscqucntlv, he concludes that 
a greater quantity of borium niiglit be obtained, if to the borax 
half its weight of soda or of potash were added, and a quantity 
of charcoal double of that which is here mentioned. 

hkrcttlanean manuscripts. 

Messrs. Tyrwhitt and Hayter having liecn employed to Umol, 
if possible, the Herculaneum MSS. belonging to the Institute 
of France, by means of a new process, the Institute has appointed 
Messrs. Visconti, Quatremere de Quincy, Boissonade, and Raoul- 
Rochette, to superintend and assist in the operation. 

To Mr. TUloch. 

SlR,-^Being engaged in a baking business requiring a con¬ 
siderable supply of yeast, and not being at all times able to ob- 
tmn a sufficient supply, 1 should consider myself much obliged 
if any of your well-informed corremondents would be pleas^ 

Bb3 to 
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to state the process of manufacturing that article,—the means 
of preserving the quality,—and what treatises in the English or 
French language exist on tliat subject, or on baking bread in 
general, G. V. 

[We recommend to our correspondent a perusal of the French work of 
the celebrated cix unai M. Pariru-iuier on the subject of bakiitg.—EDIT.] 


PRYUNG-STOVE.—OVEN.—STEAM ATPARATUS.—CHEMICAL 

AKFINITV, 

To Mr. Tilhch. 

Sir, —I shall be much obliged to any of your intelligent read¬ 
ers, to inform me of the most occonomictl and convenient mode 
of constructing a drying-stove on a small scale, wliere the heat 
required is above 212-^ Fahrenheit. What is the degree of heat 
applied in the drying of malt ? and, that for the drying of wheat 
now much practised in consefiiicuce of its unripe state? What 
is the most ceconomical construction for an oven for baking of 
biead, and to what degree of heat should it be raised before the 
dough be introduced ? Is it important that it be air-tight for 
the baking of bread—and that a stream of air pass through for 
the cooking of meat ? What is the most approved construction 
of an apparatus for heating liquids, ami drying substances by 
steam, on a small scale, calculated for a laboratory or kitchen; 
and can such apparatus be obtained in London ready fitted up, 
and of whom ? 0, C, 

HYDROPHOBIA. 

A Dublin practitioner states, that Ite has seen the symptoms 
of hydro})hobia checked by the application of a tourniquet.. A 
gill was bitten jn the foot, and hydrophobia supervened; Dr, 
Stokes applied a tourniquet to her thigh, and the symptoms instant¬ 
ly subsided. Hts intention was to amputate the limb, but it was 
opposed by other medical attendants. One of this physiciairs 
pupils considers hydrophobia, like trismus, to be a spasmodic 
disease, which may be cured by the judicious application of tur¬ 
pentine with other antispasmodics. The effect of the tour¬ 
niquet seems to favour the j)Iau of bleeding ad deliqulum. 

ARRIVAL OF SOME KON-DESCRIPT ANIMALS IN LONDON. 

Four new and nondescript animals are now exhibiting in the 
King’s MevVs Riding-House: they seem to be an extraordinary 
species of deer, latel)^ arrived from North America. The follow¬ 
ing is a sketch of their natural hisstory. 

As thc^ new quadrupeds are natives of North America, which 
has now l>cen discovered for more than three centuries past, it 
must necessarily excite wonder, that neither the horns nor the 
pf such a fine animal^ nor its description, have ever before 

reached 
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icached Europe, notwithstanding that America was discovered 
and settled, and is now occupied, by the descendants of Europeans. 

The persons who have charge of these animals state, that a 
German naturalist, who had been employed several years in ex¬ 
ploring that part of Louisiana, called the Upper Missouri coun* 
try, brought them from thence over-land to ISaltiinore, where, as 
well as at Phlladcl])hia and New York, they were exhibited for 
money. 

They are in their nature very timid, and at the same time of 
such power and activity when grown, that it is not possible to 
take them out of the forest alive ; Init some remote tribes of In¬ 
dians having discovered that they were susceptible of domestica¬ 
tion, and of being trained^todraw their sledges in winter over the 
snow and ice, tool; them wiien favnis in nets, and brought them 
np in tlieir houses with great care and kindness, thus depriving 
them of their wild habits, and making them at last of great value 
and importance for their services in harness. 

Their flesh in the winter season is so juicy and nutritive that it 
is sought after with avidity by the White hunters as well as the 
Indians; in con.sc(|uenee of which, the species is thieatened with 
an early and total destruction. 

This animal is naturally inclined to be domestic. In his na¬ 
tive abode he lias his peculiar family or fraternity; each family 
lias its own peculiar range of pasture, and does not intrude into 
tliat of its neiglibours; he is not a rambler: and this family at- 
tachnicnt is so strong, the hunters know that if they can knock 
down but one of tlietn tliey can make sure of tlie rest at pleasure. 

The name of this animal, in the language of the aborigines, 
is Wapiti, which has l.icen adfipted by Professor Mitchill, of the 
university of New York, aiul by the late Dr, Barton, of Phila¬ 
delphia; but some naturalists have mistaken his character, and 
called him tine Elk or Moose, which is an animal with broad pal- 
inatcd iiovns, and an uncouth figure, whereas tlic horn of the 
wapiti is round, ancl his figure elegant. 

'I'iie age of the male of this species is ascertained by its horn. 
till it is full grown; he sheds them annually: the females have 
no horns. 

The colour of these animals is, in the winter, on the body, of. 
a peculiar dunuish hue; the neck and legs arc a dark brown, the 
rump is a pale yellowish white; the colour extending about six 
or seven inches from the tail on all sides, and very distinct from 
tile general colour of the body. A black semi-circular line of 
unequal width (from a <inarter of an inch to two inches) sepa¬ 
rates the white of the rump on either buttock, from the dun of 
the lK)dy. 

The head resembles that of the common American deer (Cervtw 

. B b -4 Vlrgirirmus) 
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ViTgmkmm) and of the horse, much more than that of the elk 
or modie^ and Is pdhited and handsome. The legs are admirably 
formed for sttength and activity^ resembling those of the race¬ 
horse, partieitlarly the hinder; on the outside of each of these is 
a protuberance of yellowish hair, which is the seat of a gland that 
secreted iui Unctuous substance, and the animal applies it to 
smooth and dress his coat, which is so admirably constructed that 
it is thus rendered impervious to rain, or to water if he swims 
across a river. 

The wa])iti has an oblique slit or opening under the inner an¬ 
gle of each eye, nearly an inch long externally, which appears to 
be an auxiliary to the nostril. He has go voice like the horse or 
the ox, and this organ seems to be given him as a compensation; 
for with it he makes a noise, which he can vary at pleasure, and 
which is like the loud and piercing whistle that boys give by 
putting their lingers in their mouth. 

The anatomist and naturalist will find in the structure of this 
animal a variety of objects highly deserving their best attention. 

Notwithstanding the wapiti has a cloven foot and chews the 
cud like the ox, yet he has a bridle tusk like the horse, and the 
lower jaw is admirably fitted to be operated upon by a bridle aud 
bit. The tongue is remarkable for its softness and smoothness. 

The wapiti is. esteemed, and justly, the pride of the American 
forest, being unquestionably the handsomest and most valuable 
native quadruped that has yet been discovered in that extensive 
country. He is mature when he is twelve years old, and his full 
size is about eighteen hands. The largest of the two males now 
in the King’s Mews is full fourteen hands, and that he has but 
lately entered his sixth year is manifest from bis horns. 

Like all other auinihfs that are long in coming to maturity, 
they live to a great age; the full extent of their lives is indeed not 
perfectly known; but the Indians (who keep no registers) say of 
a man, when he is grown in years and inactive, that he is as 
old as a wapiti,” wmeh certainly indicates that this animal must 
at least equal the age of him to whom he is compared. 

The two females appear to be smaller and somewhat younger 
than the males; their nqcks resemble in some decree that of the 
dromedary. 

The food of the wapiti, in a domestic state, is the same as that 
of the cow or the horse; and they are, if properly managed, equally 
tractable. Ill usage or harshness makes them alarmed and impa¬ 
tient; but they are very sensible of benefits, and lick the hand that 
feeds thein. ^ 

No quadruped can be more personally clean than the wapiti; 
his breath is as sweet as that of the cow. The males are attached 
to bidy one fefnale, and the latter generally produce twins. 

The 
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The Upper Missouri country is in the same latitude as England; 
its winters oxt a little more rigorous and. its summers soiuewfaat 
warmer; and it abounds in rich pastures of white trefoil^ which 
the hunters call Buffalo grass. 

From what has been stated, we find that these animals were ex¬ 
hibited as curiosities even iu the principal American cities, con¬ 
sequently they must be unknown in all the cultivated and settled 
parts of the United States. 


ALTKHNATING COLOURS OF STARS. 

To Mr, Tilloch, 

Sir,—T have lately ma3e an observation on the rapid mu¬ 
tation of the colour of the light of some of the fixed stars, which 
1 think worth noticing in your Magazine, in order principallv to 
induce other persons to be attentive to the circumstance, t'he 
first observation of this kind 1 made was in the month of Sep¬ 
tember, in a warm evening. In a star of the first miqj;nitud« I 
noticed a rapid alternation in the colour of the light. The change 
was from the ordinary colour to a deep red, and then back again 
to the common colour of the star. From repeated observations 
1 found the red colour to last about two seconds, and the dr- 

dinarv colour about three seconds. 

_ • 

That peculiar apparent motion in the light, commonly called 
twinkling, was very strong at the time. I observed this phae- 
nomenon during the space of above fifteen minutes, when a cloud 
obscuring the sky I could no longer see it. 1 attributed this to 
the refraction produced by some terrestrial vapour which might 
be rising up iu undulatory or ft)tcrceptcd layexs, and had no idea 
at the time of tlie possibility that it might depend on the man¬ 
ner of the transmission of light from the star, till I noticed it 
again this month in the a Orionis, when the reddish colour again 
alternated with the yellowish, and the alternation was more rapid 
and corresponded to the twinkling. ^ 

I have merely noticed this circumstance here in a hasty and 
cursory manner, to excite others to observ^e, as 1 have always no¬ 
ticed it in autumn. But 1 hope shortly to -lay before the public 
more accurate minutes of observations on this phaenomenon* 
Without offering any further comment on its possible cause at 
present, I am, in haste, yours, &c. 

Clapton, Oct. 16,1816, Thomas FoRSTBR. 

P. S.—If any corresponding observations have been made in 
distant countries, 1 shall be obliged by their communiduion 
through your Magazine. I hope, with your permission, in a 
future number to give minutes of some of my observations which 
I have not by me at present. 
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TEIXURIUM. 

The follovi^ description of a new ore of tellurium^ by Pro¬ 
fessor. Eemark orChristiania^ spears in the third volume of the 
Transactions of the Geological Society of London 

It occurs coarsely disseminated, and crystallized in perfect 
hexttoiial plates striped on the edges. * 

It nas the whitish We of tin. 

Its iracture displays a perfect foliation, but only in onedirection. 

It has a strong metallic lustre; a moderate flexibility; con¬ 
siderable softness, and feels heavy* 

Before the blowpipe it burns with the colour and smell of tel¬ 
lurium, and has the same action with acids. The precipitate by 
water burns upon charcoal like tellurium; but after its sublima¬ 
tion a small metallic button remained of the colour of silver, 
malleable, but too minute for further examination ; for on ac¬ 
count of the rarity of the substance 1 could only devote a single 
grain to this examination. 

It is foUnd in the Omdal copper mine, accompanied by cop¬ 
per pyrites, and a small intermixture of sulphuret of molybdenum. 
The mine is called Mosnap, and has been full of water for several 
yearSb, The vein lies in mica slate. 1 met with the same ore in 
Hungary, in the collection of my friend M. Gerhard, who gave 
me a speciinen of it; but as he did not know from what part of 
Hungary it came, he did not value it. • For this reason I omitted 
taking notice of it in the journal of my travels through Hungary 
and tW Bannat of Temeswar. 

It is easily distinguished from molybdenum, by its colour and 
its habitude before the blowpipe. ^ 

BUINS OF VELLBIA. 

Parma, October IS, 

Tv^ Englishmen have been here some time, and have investi¬ 
gate with great attention our monuments of the arts, 'our 
muoeums, and our libraries; they visited the ruins of Vellcia, and 
in assisting at the works discovere an elegant bas-relief which 
waA pljBiced' over a fountain. It represents the two brothers 
Castor and Pollux. This bas-relief, which the.^ebrated anti¬ 
quary M. De Lama,}vho is appointed to Aupar^end the extri¬ 
cation, of the ruins, believes to be Grecian, is in the best taste. 
It cot^ists of four figures, and the Attitude of Castor is admirable, 
having all the grace of the antique. These scientific Englishmen 
have had several conversations with Abbd Derossi, one of the 
most learned men in the Oriental languages, and who possesses 
an uniqi^ collection of bibles. Tfie Emperor Alexander evinced 
his willingness to possess this valualde library; but it appears 
that ibiaUia wishes tills literary monument to remain in Italy. 

has rinsed the offers of those Englishmen, wha 
to treat with him for bis biblical library. 



List of Patents for new Inventlom, 

An unnsual number of water-fowl, particularly wildgeese, have 
1)een observed early in thia month in the marches near the Thamea 
and about Hackney: a circumstance which is said to denote a 

hard winter. - - - 

M# Edward Forster of Clapton has recently found a variety 
of the curlew, Seolopax arcuala, of nearly one third more than 
the ordinary magnitude and with some variety in the colour, near 
Sandwich in Kent. 

LATEST APPEARANCE OF SWALLOWS THIS SEASON, 

Hirvndo j4pus —August 10. 

—- iiistka —October 11. 

——— Ufhica —October 14. 


LIST OP PATENTS FOR NEW INVENTIONS. 

To William Losh, of Newcastle-upon-Tyne, iron-founder, and 
George Stephenson, of Killingworth, Northumberland, engineer, 
for their new method or methods of facilitating the conveyance 
of carriages and all manner of goods and materials along rail¬ 
ways and frameways, bycertmn inventions and improvements in the 
construction of the machine-carriages, carriage-wheels, railvvays, 
and frameways employed for that purpose.—30th September^ 
I8l(r,—2 months. 

To Louis Fauche Borel, of Frith-street, Soho, for his method 
of making shoes and boots without sewing, so as entirely to keep 
out the wet, which invention may be applied to other useful pur¬ 
poses in leather,"—25th October.—6 months. 

To Lewis Grauholm, of Foster-lane, London, for his method 
or methods, process or processes, or means fortendering or mak¬ 
ing articles made or manufactured of hemp or flax, or of hemp 
or flax mixed, more durable than any such articles are as now 
made or manufactured.—25th Oct6ber.—2 months. 

To Benjamin Smythe, of Liverpool, schoolmasipr, for his new 
machine, or apparatus, or a new method or methods of propel¬ 
ling vessels, boats, barges, and rafts of all kinds, and also other 
machinery, as wheels and other revolving power.—1st No- 

vember.--2 monilisf^ A 

To William ViHey, of Hunslet, in the parish of Leeds, in the 
county of York, wire-worker, and Robert Hopwood Furness, of 
Bridlington, in the said county, soap-boiler, for their 
method of obtaining or producing saccharic matter or substance 
from wheat, rye, oats and barleysk bear or bigg.—1st NovemW> 
—6 months. ^ 

To Joseph Gregson, of Charies-street, Grosvenor-squarei'for 
his new method of constructing chimneys, and of supplying 
fuel.—1st NoVember.-42 mox^* s'. 

Tm 
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' To llobertFord, of Crouch End, iu the parish of Hornsey and 
county of Middlesex, cliemist, for bis medicine for the cure of 
cougtu, colds, asthmas and eonsumptions, which he denominates 
“ Ford’s Balsam of Horehound.”—19th November.—2 months. 

To George Washington Dickinson, of Great Quecn^fj'eet, 
Lincoln’s Inn Fields, in the county of Middlesex, ibr his new 
improved method, means, or contrivance, for preventing leakage 
from vessels employed to contain liquids, and for the preventing 
the admission of moisture into packages or vessels intended to 
be kept dry within.—1st November.—6 months. 

To Simon Hosking, of the parish of St, Phillack, Cornwall, for 
his steam engine, on a new construction, for drawing water from 
mines, for working different kinds of machinery, and for other 
purposes for which steam engines are generally applied.—1st 
November.—6 months. 

To William Day, of the Strand, county of Middlesex, for va¬ 
rious improvements iu or on -trunks, and also in the application 
of certam machinery, by means of which they wilt contract or 
expand at pleasure.—1st November.—2 months. 

To William Piercy, of Birmingham, for his new method of 
making thimbles.—ist November.—2 months. 

To John Heathcoat, of Loughborough, for certain improve¬ 
ments upon machines or machinery, itivented and in use for the 
purpose of making that kind of lace commonly known or distin¬ 
guished by the name or names of bobbin-net or Buckmghamsbire 
lace net.—1st November.—(i months. 

To William Snowden, of Doncaster, for his new improved ap¬ 
paratus or machine to be attached or applied to carriages to 
prevent them being overturned.—1st November.—2 montijs. 

To Robert Stirling, of Edinburgh, for improvements in di- 
tntnishing the consumption of fuel, and in particular an engine 
capable of being applied to the moving machinery on a principle 
entirely new.—16th Novemlw.—6 months. 

To John Day, of Brompton, for certain improvements and 
additions in the construction of piano-fortes and other keyed 
musical instruments.—16th November.—6 months. 

To Robert Rains Baines, of Myton,in the county of the town 
of Kingston-upon-Hull, for his perpetual log or sea perambula¬ 
tor.—T6th November.—6 months. 

To William Russell, of Avery Farm Row, Chelsea, Middlesex, 
for hb improven)entupou cocks and vents for general purposes, 
particularly useful to bfewers, distillers, private families, &c.— 
19th November.—6 months. 

To John Barker, of Cottage Green, Camberwell, Surrey, for 
hit improvement or improvements in the: method or means of 
acting upon raachinerj,—I9th November.—6 months. 


To 
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T« Walter Hall^ of Serjeants Inii^ London^ merchant^ In con<> 
sequence of a communication from certain foreigners residing 
abroad, tor his method or metlvKls of making soft lead, and of 
hard lead, or slag lead,—21st November.—6 months. 

Tqi^ames Kewley, of Aldersgate-street, London, for certain 
improvements in and on thermometers.—2Ut November.—(J 
months. 

Meteorological Observations kept at IFaltkamsfoWy Essex^from 
October 15 to November 15, 181t). 

[Between the Hours of Seven and Nine A.M.] 

T):ite. Therm. Barom. Wind. 

October 

15 44 30‘50 SE.—Foggy; gray clay; star-light night, 
ii) 43 30‘50 SE,—Sun and hazy; fine sunnydav; star¬ 
light. 

17 44 29*75 N.—Foggy; damp and rainy till about 3 

P.M.; star-light. 

18 45 29*75 NW.—Rain and hazy; sun and cirms/rn/uf; 

star-light. 

19 37 29*30 SE.SW.se.—H azy;^ne gray day; slight 

shower; dark. 

20 44 29*60 NW.—Clear; wind and sun; cold wind and 

aimuloslrahn; shower 3 P.M.; sun; 
star-light. Nevv moon. 

21 44 29*66 NW.—Clear; sun and wind ; gray day; 

star-light. 

22 44 29*65 SW.—Fogg}*; fine day; stars bright. 

23 32 29*95 SW.—Wliite frost and sun; fine sunny day; 

star-light. 

24 41 29'95 SE.—-Clouds; sun and clouds; dark and 

rainy. 

25 44 29*65 SE.—Hazy; rain2J l*.M.; great shower 

and very dark ; star-Iiglit. 

26 39 29*65 SE.—Sun and hazy; veiy fine day; star¬ 

light. 

27 51 29*66 SE.—Sun and wind; virrostmtus; very 

fineday; star-Iiglit. Moon firstquartcr. 
2S 52 29*66 E.—Cloudy; showers; some sun ; moon, 

and star-light. 

29 46 29*63 SE.—Hazy; clear and clouds; fine day; 

moon and star-light. 

30 50 29*22 £.—Rain till near noon; sun a:id clouds; 

; raiAy evening. 

31 45 29*20 SE.-^Sun through fog; fineday; very black 

and great shower 2 P.M.; showers; 
moon and stars afid hazy. 
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IHte. Ttienn* Barem«Wind. 

November 

1 43 29*33 NE.—Hazy; fine day; slight showers; 

, light, but no stars visible; foggy, 

2 34 29'33 E.—Great rain till near 1 P.M. u some 

sunshine; very rainy till 8 clear 

and cumulosiratus ; stars and moon; 
hazy. 

3 45 29*33 SE.—Fine day; clear at intervals. 

4 43 29 66 E.—Gray; ^eat shower at 7i A.M.; 

showery; light, butno^ars. 

5 49 29*66 N.—Gray; slight showers and some sun; 

showery and damp; light, but no stars 
at night.—Full moon. 

6 43 29*46 SE.—Clear and arro5^r«//ii ; foggy; clear 

and clouds; Sf P.M. showery; mooi^ 
and stars bright. 

7 36 29*38 NW.—Sun and wind; very fine day; myr¬ 

tles in bud, and also jessamines; great 
snow at 6| P.M.; bright moon and 
stars. 

8 24 29*50 N—S.—Sun and hazv; fine sunnvdav; 

snow on ground; clouds and moon. 

9 42 29*00 SE.W.—Snow still visible, but soon w'ent 

off; very fine day; slight showers; 
clouds; moon and stars ; ctmulL 

10 35 29*33 N,—Clear, clouds and wind; snow at 

A.M. ; very fine day; great snow at 
6 P.M.; cloudy; ground and trees 
white with s!iow. 

11 24 29*73 W—S,—Clear sun-rise; snow onground; 

very fine day, 

V 12 42 29*12 N—S.—Showery and windy; snow all 

disappeared; fine day; brightstar-light. 
Moon, last quarter, 

13 51 29*72 W.—Cloudy; very, fine day; star-light and 

windy; wanecloud. 

14 44 29*72 NW.W.—Clear, clouds and wind; very fine 

day; fine star-light, and windy, 

15 29 29*50 W,—Clear and cumulostratus; very fine 

day; star-light. 

A correspoiident will be happy to have, through the medium 
of The Philosophical Magazine, any particulars relating to ihcs 
Metcorolite reported to have fallen lasfautumn at Glastonbury. 
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MelwCTohgy. 

MKTSOfiOU>aiCAL JOURNAL KBFT AT BOSTON, 

LINCOLNSHIRR. 

[Tt)« time of obscnration, unless otherwise stated, is at 1 P.M.j 


1816. 

Ag« of 
the 
Moon 

Thcrmo- 

metcr. 

Baro- 

nreter. 

State of the Weather and Modificatioa 
of the Clouds. 

Oct. 15 

OATS. 

24 

55- 

30*30 

Fair 

16 

25 

58'5 

30*12 

Very fine 

17 

26 

54- 

29’90 

Fair 

18 

27 

53'5 

29*90 

Ditto 

19 

28 

54-5 

29*85 

Ditto 

20 

new 

49' 

2971 

Ditto 

21 

1 

49‘ 

29*80 

Ditto 

22 

2 

51* 

29*77 

Ditto 

23 

3 

48- 

30*07 

Very fine 

24 

4 

51- 

29*82 

Cloudy 

25 

5 

50-5 

29*55 

Ditto 

26 

6 

49* 

29*85 

Fine 

27 

7 

64-5 

2()*87 

Fair 

28 

8 

5l';> 

29*80 

Showery 

29 

9 

53- 

29*73 

Fair 

30 

10 

50‘ 

29’35 

Cloudy—rained heavy all night 

31 

11 

52* 

29*37 

and till 10 A. M. 

Fine at noon 

Nov. 1 

12 

48- 

29*40 

Cloudy—heavy fog all day; rime 

2 

13 

45- 

29*50 

frost at night 

Very fine—heavy rain in the even* 

3 

14 

43’5 

29*62 

Hain 

4 

15 

51- 

29*85 

Ditto ^ 

5 

full 

52* 

29*84 

Showery ^ 

6 

17 

50*5 

29*49 

Fair—rained hard in the evening' 

7 

18 

58-5 

29*42 

Ditto—gale from N. W. 

8 

19 

35* 

29'65 

Ditto—rime frost 

9 

20 

45- 

28*95 

Ditto—rain in the evening 

10 

21 

34- 

29*60 

Ditto—heavy gale from N- 

11 

22 

35- 

29*75 

Very fine—A. M. a storm of snow 

12 

23 

46- 

29'60 

and rain with gale from S. 

Fair 

13 

24 

i 

59- 

29*76 

Ditto—heavy riun at night( 


Tile latter part of the month has been rery tempcstooui with rarUble 
wiodt. Much oembstiU out mtiiUHeighbouiiiood, 
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Meteorology*, 

IttTBOROlfOOZCAL TABLB> 

By Mr* Ci^Y, of tHB Strakd^ 
Tbr November 18t6« 


Jtu. 




1 

- 'I'bernilpmetor. | 


11 

»§ 

^ eib 

y ® 

CO 

Noon. 

Si 

P.2« 

®'4; 

llei{rht 0 
the ^ron 
laches. 

Oct, 

55 

57 

56 

29*50 

‘ 28 

53 

57 

49 

•57 

29 

47 

36 

50 

•50 

30 

50 

51 

50 

•10 

31 

50 

50 

49 

•21 

Nofr. 1 

47 

54 

46 

•30 

2 

39 

48 

47 

•20 

3 

47 

4S 

40 

•41 

4 

46 

51 

47 

•62 

5 

48 

50 

48 

•58 

6 

48 

49 

40 

■33 

7 

36 

41 

32 

•32 

8 

29 

.38 

49 

•46 

9 

43 

47 

40 

28-60 

10 

35 

35 

32 

29*36 

11 

26 

34 

42 

•40 

»* 

46 

49 

46 

•56 

13 

46 

50 

45 

•62 

14 

44 

47 

35 

•51 

15 

27 

37 

3\ 

•42 

16 

28 

40 

30 

•76 

17 

31 

39 

37 

•95 

18 

42 

47 

40 

•72 

19 

43 

47 

46 

■75 

20 

46 

51 

45 

•91 

21 

4] 

45 

39 

'76 

22 

37 

38 

31 

•76 

23 

29 

36 

98 

•80 

24 

95 

30 

96 

•83 

’23 

32 

39 

39 

•82 

St 

i 45 

44 

40 

•86 


N.B. The Barometer’* height 
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Weather. 


32 

28 

31 

0 

O 

27 

0 

26 

0 

0 

21 

25 
16 
24 
21 
20 
24 

20 

27 

28 

15 

u. 

16 

26 
28 

29 

30 
0 
0 


Fair 

Show«ry 

Fair 

Riun 

FRaiti 

Fair 

Rain 

Fair 

[Rain 

Rain 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair,snowatnigh 
Fair, violent storm 
[in the niglit 

Fair 

Fair 

Fair 

Cloudy 

Fair 

Showery 
Cloudy 
Fair 
Fair 
Fdr 
Fair 
Fair 
Cloudy 
Rain 


taken at one o*el0ck* 
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LXXXI. On the Vhysklogy of Vegetables^ By. Mrs* 

Agnes Ibbetson. 


To Mr, Tilloch, 

Sib, How exquisite Is this fonuatrou! how perfect this 
scheme of plants!—Each day adds to the beauty of tlie system, to 
the exquisite development of the vegetable, and renders the plan, 
still more perfect, more impossible to be confuted, as cvery^pjtrt 
exactly coincides. 

In iny last letter I showed that I was completely justified re¬ 
specting all 1 had written concerning the flowers and leaves form-,' 
ing in the root; and mentioned that Sir Wm. Herschcl had dotfi!^ 
me the honour to inspect and examine the specimens, 
his assent to this (by far the most difficult part of the pfan); 

I then proved that the apparent flower consisted only of the 
pistil and corolla, and that a specimen having these, if throwi^, 
on a glass, would (from the line of life being cut) eject moistur^t- 
sufficient to continue the vegetable growth of the flowers as 
long as the juices remained; and that 1 had known them con- ^ 
tinue in moisture suflicient, for nearly a whole week. 

But 1 have now an additional fact of extreme importance to* 
communicate to the public, which most admirably continues, 
finishes the foundation of the growth of plants, in a mnmier 
so complete^ and with a simplicity so exquisite^ as at once to 
declare the plan of its origin to proceed from God alonej,^or no 
human sagacity could have devised or suggested it. Before I 
began my promised dissection of the buds, it occurred to me 
(being the usi^ season in which to do it) Co examine th^eeds, 
and see whether they could at all contribute to the showiiig the 
flowers. But I had so carefully dissected them before, that 1 
despaired ; but thqre is certainly a progressive line in my dis¬ 
coveries over whi<^^ have no power. Words will not do justice 
to my astonishmeni^t finding that all the interior of the seed 
(surrounding the embryo) is filled up either by bladders, which 
each contain a separate germ tied together with ah extremely fine 
line of life, or branches of very diminutive size running aU over 
the interior of the seed, the embryo excepted. See fig. 1. Plate 
No. 4, [Plate V,] a dituinucive specimen of the part of the ^lean 
surrounding the embryo. Fig. 2, the seed of the nieku after 
ftuctification. Fig. 3, the seed of the buckwheat, 4, the 
fniie.rior of the large pea, a specimen surrounding the embryo 
bforr fructification. .This discovery led me to consider and to 

Vol, 48, No. 224. Dec, 1816. C c conjecture, 
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conjecture, whether I should not find also a germ in the keari 
of eac4^se^,>vhiie in the roo/, and, mounting the alburnum ves¬ 
sel ? since it must probably be in the former the seed would fiHt 
take its shoot. Hut fancying that this must be a very difficult 
matter to see, from its extreme minuteness, 1 prepared my solar 
microscope with all its powers, and picked out the most oily of 
the^^, as well as a specimen of the largest heart of the seed:— 
the first in the Pinui rvhra^ the seeds of which are remarkably 
clear and full of bark juice; the second in the Cactus^ which 
seed has an excessive large heart: and choosing a very sunny day, 
t at length discovered the germ, not only in the heart of the fir- 
seed while in the root, and in the alburnum; but more obscurely 
in the Cactus, The former, indeed, was very plain in six se¬ 
parate hearts, which ! placed in one field of view. 1 perceived 
not only the germ to each, but the same species of root, or jelly- 
like tnaf/er, hpfore fuund attached to the beginning'sprout of 
thei'^ea-weed, and imitated in the buckwheat, (ftg.3,) whichap- 
pears also in the heart of ti»e fir, (fig. 5.) 

I’he regular process, therefore, seems to be—that the heart of 
the seed mounts with its germ from tl^ root, where it takes it 
ill, into the seed-vmef, and proves itscif to be tlie seed not only 
by iny being able to trace it through its whole progress to fructi¬ 
fication, but by having the sai|ie germ in the heart it afterwards 
displays spreading from the primordial branch all around die 
embryo, after tlie seed is fructified : and thus, when the seed is 
fit to place in the ground, it is not only the embryo that is pre- 
jiared to throw up its shoot, but the female flower is also fitted 
for its increase, and fixes, by means of the various germs in the 
seed, the .beginning stripe for each line in the wood, (which I 
showed in iny last letter,) and' serves as a commencement also 
of fio\w«the next year, in each flower-bud. The flower there¬ 
fore, that 13 the cor and pericarp, is continued from plant to 
plant, while the male is renewed and reproduced yearly in 
every tree. This accounts for the bark and pollen in a graft 
never joining, while every other part is strict^lj^sainiilated. This 
proves also tliat I was right in saying that tfeitripes of flowers 
in the yrood were formed 7/oi the year-th^.jtppear at the ex¬ 
terior of the plant, but the preceding: indeed the appearance of 
th^l^wp is so dissimilar not only in form and size, but in situa- 
albo, that it is impossible to take them for each other; the 
fir^ l»it^.simply in stripes, but those which are to open the 
ye^both in trees and herbaceous plants, are discovered 
not o^wger, but in all sorts of festoons^ tureaths^ and bou^ 
guefs; making the richest and most beautiful patterns. 

^ Thw 1 may be now said to have brought the history of the 

- fouiidatluu 
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foundation of veg;etable life to some degree of regularity and per¬ 
fection. The germ which surrounds the erthrjo cannot grow 
till after fructification, because the surrounding part of the heart 
does not grow or increase till then; but there appears a little 
germ round the vacancy in the heart below the branch frotti 
which it seems to skoot: these germs always remain white, which 
is probably the cause of their hot being bt'fnre noticed; for there 
is such a confusion of richness (if I may so' call it) as to reader it 
extremely difficult at first to distinguish or dkcrm 'wateeach se¬ 
parate i;7gm//>w/;and 1 have several times, in drawing the root of 
X\\o^rum more than twelve years ago, been astonished with seeing 
flowers, leaves, branches, and seeds in quantities ; and-though 1 
drew it exactly as it appeared, I was too prejudiced then to be¬ 
lieve what I snivel could not then credit that the received 
opinions could he so very far removed from truth. Now I ven¬ 
ture to trust my eyes, though still with proper diffidence I hope. 
1 have since found that in wet plants, in a dried specimen of the 
arum, root, ami in the grasses, I can very plainly see tlie shoot 
in the heart of the seed, while in the root, with less powers than 
the solar microscope; nay, with ratiier low ones of the com¬ 
pound : yet it certaiiily requires good eyes, and the having (as 
Sir William Herscliel calls it) learned to see, to view it in all 
its surrounding parts :—yet old as he is, so perfect are his eyes 
that 1 am sure he would see it with evc-u lower powers; for so 
formed are his eyes by custom, so fitted for the purpose of 
glasses, that tliey even now far exceed those of a young person. 

1 shall now give a skereh of the whole process, that I may be 
thoroughly coinprchendt d—liegging pardon for repetitions that, 
in so new a case, can Iiardly be avt>idcd, without danger'W mis¬ 
conceptions. 

When the seed is first formed in the extremity of the^adicle, 
it soon (from powder) changes to haUs, tied together by a line of 
life : for it is the collecting of this powder, and its attraction for 
the line, which is proliably the first cause of its aggregating. 
The flowers thpn,^lnch had spread from iho first old seed, run 
down into liie tlire^ roots ami enter the radicle just where H 
is fastened to the root ; and it must be tueri? that each Aearf 
of the seed takes in its gvrm and ff^mnle, A curious specU 
men which I dissectetl JaCt year, but could not then (^mprek^d, 
proves this:~^it was a fresh grown radicle of the Iris, i make 
it a rule to imitate exactly the pattern specimen (whethet I un¬ 
derstand it or not), I left it therefore, assured that Nature would 
explain it to my satisfaction at some future time; wl^h it has 
now done (see fig. 6, AA), where the powder first forms into 
seeds; it is in this plant of a pink colour, which makes it easily 
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the exertion of that force by which they resist putrescence; for 
the absorption of atmospheric matter^ its conversion into nutri¬ 
tive fluid, and the transmisuon of thosd; juices of the body, is in 
vegetalles Reeled by a constant absorption of the external sur¬ 
face. And in plants which increase indefinitely (for though 1 
have been able to trace the stoppage of the yearly rowe of wood, 
yet 1 never have seen the yearly shoot mm)^ they do not, like 
the animal body, lose on one side what they gain on the other. 
Still the internd parts change their condition : it is true the old 
and useless parts are thrown out, as 1 have shown in the new 
formed bark and wood; but the ({uantity of wood is still renewed 
ill the new shoot each season, and the extension of the tree is 
increased, and increases in this way as long as life endures; 
though in extreme old age it'generally hses^ by wind and ac¬ 
cidents, on the north and east sides what itgains by new shoots 
in the south and west. 

However feeble and minute the parts of an embryo may be, 
we can certainly, in vegetables, trace it nearer the beginning of 
life than in animals; still it has its origin in the parent tree; 
still it takes its line of life and female flower from the original 
seed, and from them receives its vital impulse; both have parti¬ 
cipated ii\ the existence of other living beings, and exercised 
the functions themselves. Thus then the line of life ami the fb- 
niale germ are the parts which viore particularly support and 
convey life in the vegetable, an<I continue invarialily from plant 
to plant; and, like all organized beings, are produced by genera¬ 
tion, grow by nutrition, and are destroyed by decomposition. 

I have noticed that at fig. (i, DD had the appearance of 
pollen between the seeds, being exactly like that which shows 
itself in the alburnum. There is still ssomething obscure in the 
first growth of this po>vder, as I have never yet been able to say 

/ saw it grow/* as I have certainly and most truly done tlie « 
seeds and flowers. Therefore there is something more to be dis¬ 
covered in this part: all that shows it parsing win the seod~ 
vessel and into the stamen, is as complete as investigation can 
make it; but its first forming is defective: it is in the first shoot¬ 
ing of the germ of a tree from its sec.d this must be sought, 
and probably its beginning may be traced in one of the inner 
folds of the radicle, both in the tap root and side tools. It will 
appear uncommonly stupid that, taking up a fiesli tree every 
week or less, for four years together, I should not have traced 
all it contains. But [ know not how it is, 1 never carr.tEt^d 
to more than one subject at a time; and then all that tti&y ap¬ 
pear, besides the matter sought at that moment, is a dead letter 
to me* This is intolerably foolish ;—still, perhaps, it causes 
me, by confining my attent'um, to fix it more completely on the 

C c 3 ' object 
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object of my stui^y^ and enables me to investigate fnnre deeply. 
It certainly, however, makes my progress slower*—-but I have 
'been.rather ^ doing too mvch^ than too Uttlei though 

I do not know how that can be the case, unless 1 have done 
carelessly and ill what I perform or discover. 

Perhaps the uext thing necessary to the obtaining a thorough 
knowledge of the formation of )>iants, ami to comprehend their 
real physical nature^ is to establish as exact an idea of the situa^ 
tioft they hold in the animal and in the iitojiimale world as 
jpossihle, ,1 have already done this in some measure; hut 1 still 
think a much more discriminating piottire may be prehenled,—^ 
that by drawing the limits that in vegetables caiuiot be passed, 
and by fixing the bounduiy lines of such a being as a vegctal}le 
really is, will at once coriect all those false ideas we are per¬ 
petually introducing, though so foreign to its very naiine. 

For example : As a plant has no brain, no nerves, or spine, no 
heart, it can have no voluntary mothm; it can he moved by its 
muscles en/y, that is, by thatvi^ ins/to it most truly possesses; it 
can therefore have no sensation, no feeling, for sensation and vo¬ 
luntary motion coincide; nor, when compared with inanimate 
matter, can it be moved, us that is, by the introduction of ca¬ 
loric, by some mcchaincal agent separating its parts, or some 
chemiem agent altering its combinations. 

If therefore a motion is perceived in a vegetable, it ennnot be 
attributed to its air or its jukes, to which it is hit too comTiionly 
referred^ without considering that sink nmtwn belongs not to 
its nature: but the cause must he sought in that which is ana’- 
logons to its form, which H^recs with and appertains to its bfe, 
—Nor can the juices of the‘vegctahle he said to arculute, since 
that is against the laws cstai)lished for that species of being ; 
no animal or being having a circnlntion that is not possessed of a 
^ single^ heart, througli which the wlude mass of blond can pass, 
and in which it may be said to eenire. Nor can the juices of any 
animal or being be said to circulate, where its juices are taken 
in or respired throughout the n tiote of ihciv surface. Plants 
respire by means of their hairs ;—many insects by nearly the 
S(nne cause. “ No animal,” says Cuvier, respires by a par- 
ticukir organ, except those which have a real circulation; bo- 
canse in them the blood coming from one common source, the 
heetri, to which it returns, the vessel.s that contain it are so dis- 
tC cannot arrive at the other parts till it has passed 
through the lungs.” This of course cannot take place in vege- 
iaffhs, that have no heart; nor is there. |my place in plants^at 
alt analogous to that part. 1 have before given innumerable 
other reasons why this circulation (on which Mr. Knight so in- 
etsts) is tneposMei and the late discoveries make it still more 

so. 
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so. Nor can pmpiratioii, be more incompaiille to the form 
and very nature of a rentable. No cold-blooded animal per¬ 
spires^ and plants may be considered in ttijs light: a being wWe 
juices never rise 10 or 13° above atmospheric heat, and whose 
blood, and that for a very short time^ rarely detiates from it, 
may be called a cold-blooded being; and can ne\ er require that 
perspiration necessary to cool and regulate the heat of the sy- 
Metn. The uses of perspiration are to fiee the blood from its 
redundant water,—an operation ceitainly cannot re¬ 

quire,—and to expel from the body those particles which by re- 
vpeated circulation have become acrimonwtts. Now 1 have shown 
before that plants have no circulation, of course they retjuire 
not this reduction. 

But before 1 close this letter, I must add, that 1 have had 
fresh proofe of the growth of the flowers on the gla<is; cutting 
seeds both before and after impregnation. Tkejlowers (when 
the piece of the seed has been left on the glass] have spread in 
almost every instance entirely all round it,—in one specimen at 
more than a quarter of an inch distance, in various patterns; and 
that in two of the hr seeds, taken from the rooty patterns have 
been prolonged evidently from the corculum of the seed* (See 
fig. 7. and fig. 8.) 

But I shall no further extend this letter, but leave to the 
opinion of my readers and botanists in general, whether the 
foundation of botany is not now so thoroughly delineated, that, 
without repeating every circumstance before discovered, f may 
without fiirther prelude dedicate my future time to the consi¬ 
deration of the detail of vegetables, till I shall be able to lay the 
whole in one regular picture before tlie jrnblic, which I live 
but in the hopes of doing. Every link ot‘ th? chain is now com¬ 
plete, every division filled up. This last discovery finishes the 
foundation, and renders it as perfect as human delineation ad¬ 
mits, and as constant divssection and extreme labour will allow.^ 

I am, sir, 

. Your obliged humble servant, 

Exeter, Nov. 2,1816. AgNKS IbBKTSOW. 

Description of the Plate Nb,4, [see PI. V.] 

Fig. I. A diminutive specimen of the part of the heap sur- 
xotmding the embryo. 

Fig. 2, The seed of the melon just after fructification* 

Fig. 3. The seed o$ the buckwheat taken round the embryo. 

Fig. 4. The interior of the large pea, a small specimen pre¬ 
ceding frucfeificati<wii. 

Fig. 5. Specimens of the heart of the fir seed» now round, 
though afterwards a loug oval; taken while in tM root, before 

Cc4 * 
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they eoter the alburnum, . Duty .nifty be compared whh the 
it ia ^rali^iiicover^ in the s^-vea|bl| and will give 
positive propf that it was tfle ^edL in tlie rpot, ^ce the same 
shoqt Wi)I he discovered in both. 

Fig. 6,. The radicle of the Trh, 

Fig. 7 and 8. Heart of the" seed of the fir when divided, 
throwing out ita germ or fiower, and growing on the glass: it is 
impossible in this part to draw the flowers small enough to imi* 
tate even the magnified specimens. 


LXXXII* .On the Origin of the Atomic Theory* By William 

Higgins, Esq, 

i 

[Concluded from p. 671.] 

The next subject which the Doctor introduces, after giving my 
theory to Dalton, relates to the doctrine of Volumes discovered as 
he tells iis by M. Gay Lussac, and published in the year 1801). He 
found they follow a very simple law in their <*omhiuationsj 

that one vedume of one gas always unites either with one volume 
of another gas, or with two volumes, or with three volumes." 
He then adduces a few examples to support this law. 

Gay Lussac also showed that the diminution of vedume which 
takes place on the combination of these gases, follows as sim¬ 
ple a law as the volumes in which tliey combine. In nitrous 
gas the oxygen and azote undergo no condensation: accordingly 
the specific gravity of nitrous gas is the mean between that of 
oxygen and azote. Frequently one of the two gases retains its 
hulk unaltered, while the other totally disappears." 

This curious law discovered by Gay Lussac, wlien coupled 
with the doctrine of Mr. Dalton, sliows u«, that tliore exists a 
very simple relation between the weight of the atoms and the 
bulk of the gaseous bodies. Accordingly, the weight of the 
atoma of these bodies may be deduced with sufficient accuracy 
from their specific gravity. This method was employed both 
by Siir H. Davy and Dr. Wollaston." 

The theory of volumes of Gay Lussac was published after 
Dalton^s Atomic Theory, therefore the latter could derive no 
advantage from it. Now the doctrine of the proportions in 
which particles unite to particles, or atoms to atoms, could only 
be deduced from a previous knowledge of the specific gravity of 
simple gases and of their compouncts in the gaseous state, and 
of the'proportions in which they unite volume to volume. The 
whdle of my Atomic System was founded ^ those principles, 
and without wa preliminary knowledge I c^ld. not advance a 
#' single 
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single step. The Doctor ackiioM'lcdgeS) in the number'of 
Annals of Philosophy for D^ecepber 1613} 1 

Gay Lussac’s tkeory of volumes x^fP'hat aioon! yet the Dpetor 
never mentioned my name in the whole history of the AtotAic 
Theor)\ This last circumstance shows a personal and rooted 
prejudice. It manifests in the most decisive manner a deter¬ 
mined and wilful neglect, or rather suppression of previous U’*- 
hours. 

The specific gravities of the different gases, known when I first 
wrote, were ascertained. I'herc were very few added to them 
since. 

The proportions in which they were capable of uniting in 
volumes were also known. 

It was very well known that one volume of oxygen required 
two volumes of hydrogen to constitute water; and I had ^own 
that the one and two volumes-contained the same number of 
ultimate diWsions, and that the difference of the specific gravity 
of tbose^’gases depended on the size of their respective particles, 
making an allowance for the more expanded state of the hydro¬ 
gen gas. From this statement the weight of the atom of water 
was rendered very obvious. 

The proportion in which oxygen and sulphuretted hydrogen, 
])roperly prepared, united in volumes, was also given. 

It was stated, that oxygen does not contract by union with 
sulphur in any considerable degree, so as to produce sulphurous 
acid gas, and that this gas is nearly double the weight of the 
oxygen: hence it was inferred that an atom of sulphurous acid 
consisted of one ultimate particle of oxygen, and an ultimate 
particle of sulphur of the same weight. The quantity of oxy¬ 
gen consumed in saturating the sulphuretted hydrogen, gave on 
the above principles the relative number of the particles of hy^r 
drogen and sul)>hur in this compound gas. 

It was very well ascertained long since by many chemists, that 
the gaseous oxide of azote contains one volume of azote and 
half a volume of oxygen; and I have shown that the particles of 
azote in this gas are'united to a single particle of oxygen; con¬ 
sequently the half measure of oxygen contains as many divisions 
as a full measure of .izote: and as the difference of the specific 
gravity of these gases is very small, we may infer that an ultimate 
particle of azote is nearly twice as heavy as that of oxygen*. 

* The difference between the weights of an ultimate particle of ezote 
and oxygen was stated fay me for the first time in iny Atomic Theory. 
Dr. Thomson says, in the article under our consideration, that Others idade 
the same remark, without Riluding to me. Tt might be the cailf;hut I have 
not been able to trace it out; 1 shall always give full etedic to Che Doctor 
when be quotes Uic passage on what he asserts, , 
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Thk ^ is Vftore coi^^ed tlum its couatituent gases, 
ttnd its specif ig^vity is 4tt jJrn^KtfUoa to th4 degree of con- 
detlaation., 

NUrons gaSt whose atoms ccmtain one of azote and two of 
n liiuch lighter than gaseous oxide. This struck, me 
very much white writing my Comparative FieWf and in that 
Work 1 attributed it to the size of the calorific atmospheres which 
surmiuded its atoms. This gas consists of equal volumes of its 
Oonithuent gases. 

'fsBtrOus gas and oxygen gas unite in the proportion of two 
of;the former to one of the latter to form red nitrous acid, which 
contains one of azote and thrcb of oxygen.. Thi^ proves that 
there are as many divisions or ultimate particles iii the one volume 
of oxygen as there are atoms in the two volumes of nitrous gas. 
This gives the Weight of an atom of uitrrous acid. 

When'I wrote, I was well ficquaiuted with the volumes in 
which carburetted hydrogen and oxygen united, viz. earburetted 
hydrogen 5'5 and oxygen 7'5j the quantity of this oxygen that 
was exj^epdjed by the hydrogen of the gas vvas ascertained, and 
the retiminder was found in the carbonic acid gas formed. Cor¬ 
rect deductions were drawn from this experiment, viz. that car¬ 
bon unites to two portions of oxygen. It was also ascertained 
that there were different kinds of carburetted hydrogen, and that 
they required different quantities of oxygen to saturate them*. 
The volumes in which azote and hydrogen united were ascer¬ 
tained by Dr. Austin and Bertludlet, and the degree of their 
condensation were well known. 

The volumes in which ainmoniacal gas and muriatic acid gas, 
ammoniacal gas and sulphurous acid gas, ammoniacal gns and 
carbonic acid gas, unite as to saturate each other, were well 
known to me and to a few more in England, before 1 published 
on the subject of chemistry. 

From the foregoing facts it Is clear that there was nothing 
ftew iai Gay Lussac’s important discovery of his theory of volumes^ 
as tKe Doctor is pleased to call it. If he could give it to his 
fnead Daltmr,. he would not transfer it to a foreigner,—a fo¬ 
reigner no doubt of considerable celebrity in chemical science. 

. in this histo^ of the Atomic Tlieory, the Doctor states that 
the cbMrated Berzelius, having compared the quantity of oxy¬ 
gen hi the base of a salt with the oxygen of its acid, found that 
thi^ ntways bore a simple relation to each other. “ They were 
either equal, or the oxygen in the acid was twice as much as that 
in l&e^base, or thrice as much, or four times as much, &c. If 

* SeO Dr. H^ics’s Observatioia on Acetous Acid, See, 

printed in 388. t studied with-the Doctor at this time, and as¬ 

sisted in juakiag all the experiments coutoined in that work. 


the 
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the acid contained twice as nmeh os^gen os the bflse^ tfda ive« 
a proof that~the acid cQntarttedtwa^atoma^o^ox^eni’ifJt con¬ 
tained thrice ds much, it contained three atonu of oxygen \ and 
90 on. Thus in the sulphates the sulphuric acid contains three 
times as much oxygen as the quantity of hase which it saturates. 
Hence we infer that sulphuric acid is a compound of one atom 
of sulphur and three atoms of oxygen. In the sulphites the acid 
contains t^vice as much as ti»e i)ase which it saturates. Hence 
wc infer that sulphurous acid is composed of one atom of sul¬ 
phur and two atoms of oxygen." 

This is H singular mbfle of ascertaining the quantity of oxygen 
in the sulphuric amiMsulphnrous acids. 

I liave pro\'ed, in my Comparative View, that sulphuric acid 
consists of one ultimate particle of sulphur and two of oxygen 5 
and that sulphurous acid consists of one and one of its con- 
stitueutr.. r • 

I have also ascertained that a fresh-made solution of sulphate 
of iron contains in the molecule one ultimate particle of iron, 
three ultimate particles of oxygen, and one of sulphur, and that 
oiie-third of the oxygen was supplied by the water, 

I will quote the following lines, taken from my Comparative 
Viitv, on this subject*. 

When potash in solution is poured into a solution of sul¬ 
phate of iron, immediate decomposition takes place, sulphate 
of potash is formed, and the iron is disengaged of a darkish blue 
colour, united with one-third the quantity of oxygen necessary 
to its perfect oxidation t« The iioivcovdd not receive this oxy¬ 
gen from the sulphuric acid being found united to the alkali 
in its perfect state, otherwise wc should obtain a sulphite of 
potash." 

When the solution of sulphate of iron is exposed to atmo- 
splierie air it attracts oxygen, and acquires a yellowish-brown 
colour. This oxygen must unite to the iron, the sulphuric aej^ 
having no affinity whatever to oxygon. During^ this process a 
yellow oxide is throwm down, which I thought at* the time I 
wrote my Comparative View was occasioned by an union of car¬ 
bonic acid to a portion of the oxide, in consequence of the weak 
affinity of the deutuxide of iron to the sulphuric acid. Lalao 
supposed that the acid of the oxide deposited must have, been 
in a free state in the solution of the sulphate, particularly Ite the 
sulphate exposed to the operation was as neutral as a iMlution 
of a metal in an acid could he made. 

But oil inquiring into this affair more closely, 1 found that the 

* See my Atomic-^heorv, pages 70 and 71. 

t At that period <1788)'! thought there were three oiudes of iron; no¬ 
thing has oecarred sintc to induc e me to alter my opiuon. 

• oxyailphate. 
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oxysulphate, after the deposition of the oxide, remuned as satu-* 
rated as the fte^i^lnade sulphiate itself jirevious to the change. 
From the foregoing circumstance, it is probable tliat a molecule 
of sulphate of iron consista of an atom of peroxide and an atom 
of aci^ and that the proportions of its constituent elements are 
three of oxygen, one of iron, and one of sulphur; and that a mole¬ 
cule of oxysulphate consists of an atom of deutoxide of iron and 
ttvo.atoms ofsulpiianc acid; consequently its constituent elements 
are four particles of oxygen, one of iron, arid two of sulphur. 
The foregoing facts do not clash with Berzelius’s hypothesis of 
the proportions of oxide in the base and acid of saline substance;^. 
This yellow oxide dissolves in sulphuric acid diluted with a smnll 
quantity of water in a moderate heat, and no effervescence takes 
place,; which proves that the yellow colour of the oxide of iron 
is not occasioned by carbonic acid. This subject deserves more 
attention and stricter investigation. The brown solution proxy^ 
sulphate of iron possesses some properties different from the sul¬ 
phate, it is no longer crystalHzablc, and when evaporated to dry¬ 
ness the mass is deliquescent. 

I observed in my Comparative View, that during the solution 
of metals in nitrous acid they arc first oxidized at the expense 
of a portion of the acid itself, and that this oxide is held in so¬ 
lution by nitrous acid, which is formed by a peculiar play of af¬ 
finities during the chemical action of the ultimate particles of the 
materifds on each other, while at tlie same time nitrous gas is 
evolved. The atomical demonstrations given on this subject in 
iny Comparative VieiVy page 1;18, or page 126 in my Atomic 
Theory, are worthy the attention of chemical readers. 

1 estimated this acid in metallic solutions to contain three of 
oxygen, and the metallic base two. When a solution of potash 
is poured into a solution of a metallic nitrate, it takes the acid 
with one-half the oxygen from the metal, and the nitrate of pot¬ 
ash thus formed, consists of the straw-coloured nitrous acid and 
the alkaline ba^. 

Other curious facts, which I noticed in my Comparative VieWy 
on this subject, me worth relating here. When iron is intro** 
duced into nitric acid diluted with sixteen times its bulk of wa¬ 
ter it is slowly dissolved, and azote instead of nitrous gas is dis¬ 
engaged. Iron is dissolved in sulphurous acid, and there is no 
hydrogen disengaged; if nitric acid be dropped in, the sul¬ 
phured acid is di^ngaged, and the nitric acid unites to the iron 
without decomposition of any part of it, for no nitrous gas is 
evolved*.” Tdse facts are accounted for on the atomic princi¬ 
ple. 7he latter fact proves that the atom of nitric acid united 

* See peges 137,138, and 139, of Atomic Tlicory. 

« In 



On tlw Origin of the Aiomk Theory, 4l8 

in toto to the ultimate particle of the iron, which afforded it at 
once oxygen of calcination and iwid of solution. Tins is a proof 
that a molecule of nitrate of iron consists of hve ultimate par¬ 
ticles of oxygen, one of azote, and one of iron: or the quantity 
of oxygen might be estimated higher, if we suppose that the par¬ 
ticle of iron was supplied with one particle of oxygen at the ex¬ 
pense of a portion of the sulphurous acid during the solution. 

This 1 am inclined to believe is the case, from the quantity 
of sulphur disengaged in the operation. Tlie solution of nitrate 
of iron when exposed to the air is affected like the sulphate of 
iron ; it acquires a brownish yellow colour, and a copious yellow 
oxide is deposited. 

The red oxide of mercury is dissolved by nitric acid without 
decomposition of any part of the latter, and the molecule must 
contain seven of oxygen. These facts do not agree with Berze¬ 
lius’s doctrine of the relative proportions of oxygen in the bases 
and acids of saline bodies. 

It was my opinion at the early period in which I brought 
forward the Atomic Theory, that an ultimate atom of a metallic 
oxide and an ultimate atom of an acid unite chemically, and that 
these were their definite proportions. 1 am still inclined to 
think that it is the case, with some exceptions, a few of which 
are adduced above: yet it would not be contrary to the laws which 
I established that atoms should unite 1 and 2, like the ultimate 
particles of elementary matter. We know that sulphate of 
potash will unite with two doses of sulphuric acid, that potash 
will unite with two portions of acid of tartar, that potash will 
also unite to two doses of oxalic acid, although the second dose 
is so strongly attached in the above salts, that nothing but che¬ 
mical means will separate them: yet it appears to me that it is 
not a chemical union, particularly as those saline substances have 
an acid taste. It is probably a kind of intermediate influence, 
somewhat similar to what exists between saline substances and 
water, or sugar and water, and gases and water, or alcolwl and 
water; and the union which takes place between two neutral 
salts is of a similar nature. 

The supposition that two atoms of one substance will imite to 
three atoms of another substance is contrary to the laws of the 
Atomic System, as I have shown in my Comparative Fiew^ so 
far as relates to the combinations of the ultimate particles ^ 
elementary matter; and I should imagine that the same law m- 
tends to the combinatimi of atoms, for atoms are as distinct or 
insulated from each other.as particles. Therefore 1 am inclined 
to differ frocn the calcination of Dr. Thomson, that a^rding to 
the analysis of BerzdtuS of the sulphate of iron, it consists of 
two atoms of acid and three of oxide. Now otic atom ctf the 

• add 
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bdd unites to^ne atom of oxide; the second atotn of acid will 
attach Itself to another atom of oxide, so as to form two distinct 
molecules;—hqftv is the other atom to be disposed of ? It cannot 
divide itself between the two molecules : therei'ure there must he 
an etror in tlie analysis or in the calculation, or perhaps in both. 
An atom of acid can no more unite to two atoms of its base, 
than a particle of oxygen can unite to two particles of azote, or 
to two particles of hydrogen, although an atom of the base may 
unite to two atoms of acid. 

But to return to the history. After the preceding historical 
sketch/' continues the Doctor, " which we thought necessary in 
order to do justice to all parties concerned in this important 
branch of chemistry, we shall proceed to lay the Atomic Theory 
with the proofs in support of it before our readers The 
Doctor then proceeda to give the outli^^s of the Atomic Theory; 
in which it is needless to follow him, for it is a reiteration of my 
own doctrine, the outlines of which 1 have given above. 

Tile Doctor concludes hts article by giving tables, 

1; Of the weight of the ultimate divisions of elementary 
bodies. 

2. Of atoms, and the number of ultimate particles they con- 
tam. 

3. Of molecules of three elements, such as those of the vege¬ 
table acids. This is taken from the aualvses of Berzelius. Next 

9 

come the hydrates, and after them the whole tribe of saline bodies, 
all weighed, and the number of tlieir elenicntury particles ascor* 
gained. His.jestimate is taken from the analyses of different 
chemists, but principally from those of Gay Lussac, Thenai J, 
and Beraselius, Thus the Doctor has weighed aimost all the 
different kinds of ultimate particles, atoms’aud molecules, which 
surface of the gl6be affords. Wbat is to become of Dalton, 
for he has not left him a single atom ? It was very unkind to 
take from a man^what he discovered hitnself; and if Dalton had 
not ffiven readv made to tlie Doctor, how could he weigh 

%}^l ■ r..:„ 

’ t'^t the' lUli^rtaiKe of the Atomic Theory in my investigation 
pc the contip^i^ doctrines already alluded tp, and it was on 
that occasip^l^ necessity gave it birth in my mind. 

Beraeliu»^#led himself of the lights this doctrine afforded, 
ip his analyst of saline substances and vegetable materials; vet 
daim^ imy part of the doctrine &s his own. 

J jm..^ton} in his work, claims the whole of it in the iden- 

, ♦ Th# reader, no doubt, with amodcradsehtirSof chemical knowlcdce, 
wifltMeable.mj.udge,.from iheehort sketch whidtf bate given, of the kiixl 
of justice' be bfis dm ^ uU persons roncemerf.^ 

f 


tical 
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tical form in which it originally appeared, except that of chan¬ 
ging my diagrams into symbols, and leaving out the tminbera in 
my diagram:*, the importance of which was already explained. 
This omission was, no doubt, in order to disguise; and the same 
omission is still continued for the same purpose. It is much to 
be lamented that tins beautiful doctrine shoidd be mutilated of 
its best feature, in order to conceal the marks by which its right¬ 
ful possessor might have laid claim to his property. Durittg 
my investigations in my Comparative FieWf 1 could accomplish 
nothing of any consequence without a knowledge of these relative 
forces. In short, they must be restored to the science, in spite of 
all interested attempts at their suppression. 

Dr. Thomson steps forward as the advocate of Mr. Dalton, 
while he himself stands trembling and silent at the bar of justice. 
Unfortunately for the Doctor, he embarked in a very unjust cause 
whicli will never afford him credit, but draw on him the disap¬ 
probation of every friend to justice and liberality. 

What prevented Mr. Dalton himself from coming forward in 
his own defence, when Sir H. Dav}’, very honourably, first an- 
iioimccd to the chemical world that I was the original author of 
the Atomic Theory^ or when I published my Atomic Theory in 
1814, which claimed that doctrine; or when Dr.Crean, of Boston 
in England, took notice of it in the Philosophical Magazine, 
some time before the above work was written ?. 

The Doctor in defence of his friend, in his Annals of Philoso¬ 
phy, asserts many things which he could not substantiate; and 
when he found that i)alton must renounce his pretensions to 
the Atomic Theory, or that of definite proportions, he endea¬ 
vours to tear it in pieces, and to divide it bfetween Bergman, 
Black, Cullen, Fordyce, and the ^ncyclopBdte MHkodiytte, 

It w'as incninbent on tlie Doctor to produce extracts from 
those authors, in order to prove his positions. This no doubt 
he would have done very readily were it in his power. 

But in the above distribution he takes care to re^rve a rem¬ 
nant for his friend Dalton; that is, tlte weighing of atoms and 
molecules which I cut out for him, with the due | 9 roportious of 
their respective elements. 

The Doctor takes great pains, vol. iv. p. 54, of his Annals of 
Philosophy, to show that my Comparative View was very Utde 
known or read. The following arc his observations, in his own 
words: As far as I have had an opportunity of judging, ;M^ 

Higgins’s Comparative Fiew was very little known to digmists 
in general, till Sir H. lOavy published his note, claiming for i% 
the discovery of the A^^ic Theory. 1 m)'self met wUh a copy 
of it by accident in I never ipet with a single person in 

Edinburgli wlio bad re^ U; nor were any of the London che- 

• mists. 



4l6 On ike Origin'of ike Atomic Theory» 

mists, as far as my kn&wledga goes, acquainted wth it, before Mi** 
Higgins pointed it out to Sir H. Davy as containing the outline 
of Uie Atomic Theory.” 

I will now pass over part of the quotation, and come to the 
conclusion of it. 

** For my own part, as 1 have already said, I met with a copy 
of the book by accident,4n the year 1798, when I was a student 
at tile University of iBdinburgh; I read it at tl^ time in a cur- 
TOry manner, and never looked at it again tUi^avy’s note eti 

f eared. 1 tlien read it again; and told Davy at the tin''^'rical 
could not find the Atomic Theory in it. 1 piir^^cessary in 
soon afterwards both’ to Dr. Henry aUd Mi ni this important 
of them assured me they never saw lay the A^mic Theory 
Now Dr. Henrv published hv*^ before our readers*.” The 
long before Dalton laid hold outliqes of the Atomic Theory; 
from my Qmp(V alive him, for it is a reiteration of my 

of his book. ^ fnven above. 

The same quotation is given in his fiftli of th egg yiic 

work, published in 1805, page'lO**!. in short/he quotd^^i^m 
my Comparative View in every work of his that'*! have seen.^ -^ 
How will the Doctor get over this ?—what could be his btbtive 
to advance such an erroneous statement ? It was evidently' to 
defend Dalton against the suspicion of plagiarism : for hn was 
aware, if Henry .shptfld be known to be acquainted with the 
work, that DaltoiiHis neighbour and intimate friend could not 
be a stranger to it.; My Comparative View passed throiigli two 
editions in the.coutsi^f^ two years, although it was print'^d Ewid 
published at myown.C^'^nse; therefore it could not be so miicli 
neglected as the Doctpr'wisheS to intimate. But suppose a siu- 
,gle copy of it had ifot been sold, it would not take away fiom 
'fh^ merit of the work; 

But the most remarkable feature of the Doctor's condiuit on 
this subject is^ that after having endeavoured to give every part 
pf the Atomic Theory which is roistered in thy work to those 
authors which I’ have enumerated, *he at once h'ansfers it back 
again toDahw» in his history of the Atomic Theory as the fun¬ 
damental pnndples of estimating the wdig^t oj atoms and mole¬ 
cules. ' 

Vl^at inccatsjitency! what prevarication ! 
ckim nothing but what appears in my Comparative View; 

f im it is very evident that the dehnite proportions in wliich ele- 
A^tary particles unite are there stated for the first time: and 
^ the Doctor to adduce a single instance to the contrary, 
m any work that appeared before or'Mermine, except that 
D^ton’s. Then the simple questiotnl^to which of us it be¬ 
longs } 

But 
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Bui the Doetor endeavoiim ,to fi^suad the public that the 
doctrine consists in the calculafei of the weight of particles, 
atoms and molecuks, and that 1 had no conception of such a 
doctrine. 

Thus the Doctor craftily chder.-ours to throw the fundamcDtal 
jmaciples of.the syatcni into the . <ck-giound, while he brings 
forward its effects or ju«iural cotisequcritcs as the theory itself. 
A!»v person reads my Atomic Thcor}'^ will readily perceive 
•* ' only to the relative weight of the gases, but 

noUi.;3|^ tijat (ifahcir eleasentary particles; and the doctrine-of 
forces, hi JODortions coujd jmvtT he brought forward by any other 
all interested atftriwpready observed. 

Dr, Thornsnu steps toi in (ktiance of the most glaring evi^ 
while lie himself stands trembiiir'd to hlrip me of the doctrine in 
Unfortunately for the Doetor, he ei. ’lest doubt but his efforts will' 
which will never afford him credit, 

probation of every friend to msrir ^ to his Annals, I 

butniiMtptc'sciitations in great 
niittenal Indiice infe to step forward ; and it is to 4e 

h<^ed that the ^t^>rieti)ra of that work will, in thek inext volume, 
dr jct'^thclr next edition^ correct the. errors and prejudices in the 
article in question^ for in its present state it is a disgrace to 
tlieir pages. ' 

As my Comparative Vivu' hhs lorg since been out qf print, I 
refer the reader to my Expe^lwty^kai^'HibstrvaUuns on the 
Monk Theory atid Electriial Phn^nompia, where the whole of 
tin* .'dfair is niore fully stated. It is Longman and Co., 

L'/-»'siC’n. S‘'- 

I am, sir, . 

Yoiw very huml^ -servant 

Du’ol-nSriciclvH.n.^e, Dublin, • ' ' ^ AVm. IIlGGINS, ^ 

iSinv. 13, 1310. t'' 


LXXXni. AnAc<^nt of l(ie Dmoiretyqf a,^^^^ Native 
Irm in HrasiL By' A. IV^Lirnay', -EsQm^^j^a Letter to 
W. H. WoLi.A»row,r^/.D.,|^. ' 

Dkar Sir,— -^ve . years h^ive elap^d.^in^ 1 pi*efientcd 

you with a sjjcpii^ien;'^ native iron fyoin IftfasiL Particq^V^ 
reasons preyented'^c ^ t^t.itujic from making it more 
rally kRowii; and rinccibcn my private 'affairs have not alldi 
me a moment to look into my notes, and give you thlis kl 
account of the blockwhich vuur specimen was cdL'.j 
though r havo ^ otUKmmieed It yqo- : ' ' > 

♦ From tiie Tran^jMcH^is of the Royal Society for 1810^ partl|^ 

Vol. 48. No. 224, Dec. 1816. D <1 ' • 
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In the autumn of IS 10, I discovered near Bahia a spring of 
.water strongly impregnated with iron, Which was esteemed a 
most valuable acquisition in that country. This circumstance 
called to the recollection of the government, that, about thirty 
years before, information had been received of the discovery of 
certain thermal springs, situated at the distance of forty or hfty 
leagues to the northward; and as His Koval Highness the Prince 
Regent of Portugal had inquired, during his stay at Bahia, 
whether the country possessed any thermal waters, 1 was re¬ 
quested to visit the spot where they were supposed to exist. 
The governor-general offered me every facility and protection ; 
and in order to induce me to undertake the journey, some of 
my friends described to me an extraordinary st07ie which had 
been found still further up the country, in the same direction. 
It had been supposed to be silver or iron, or that ferruginous 
agglomeration so common in Brasil, which often envelopes gold, 
and I believe sometimes diamonds. On the other hand, some 
persons who pretended to have seen it, asserted that it was not 
a mass of any metal, but had only the metallic sound on being 
struck, common to numerous blocks of stone in the same neigh¬ 
bourhood, called by the inhabitants serpent stones,'Mn con¬ 
sequence of their exfoliating i)y decomposition at the surface. 
As the serpent casts his skin yearly, so they suppose these stones 
to do. 

Some account of the discovery of this extraordinary mass Iiad 

• m 

been given to the goveninieiit of Bahia, and througli the in¬ 
spector-general of the militia, a man of great talents and con¬ 
siderable learning, I obtained a sight of the papers on the sul^- 
ject existing at the Government-house. On reading them, I was 
decidedly of opinion, tluit the mass described was native or me¬ 
teoric iron, and I determined to go to see it. But before I relate 
my own observations, I will give you the substance of tlie notes 
which 1 took out of those papers. 

In the year 1784, a man of the name of Bernardino da Mota 
Botelho,. whil^ looking after his cattle, noticed the block in 
question, as l^ng different from alt the other stones on the spot, 
and informed ihe governor-general of the province of Bahia of 
his observation. His excellency immediately ordered the head 
man of a neighbouring village, that is to say, at the distance of 
near fifty leagues, to go and examine it. He did so, and re¬ 
ported very marvellous things, calling the mass sometimes iron, 
bM sometimes stone, but giving to understand that it contained 
gold and silver. The governor-general commanded him, in 
consequence, to have it conveyed to Bahia. This man returnctl 
to the spot, and after having excavated %und the block, so as 
to be able to get the ends of four powerful levers under it, lie 

contrived 
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contrived by great exertfon, with the assistance of thirty men, to 
turn it on its side. He observed the bed on which it rested U> 
be of the same scaly substance that was attached to the bottom 
of the mass, and about eighteen inches tliick. 

About the latter end of he convc^'cd to the spot a wag¬ 
gon, or rather a truck built for the purpose, and succeeded in 
getting the mass of iron into it; but having s})ent three days in 
this operation, the men employed were obliged to depart, in 
coiiseiiueiice of the neighbouring rivulet being brackish, and not 
fit to be drunk. They returned, however, and yoked oxen to 
the truck, but they could not move it until they had put on 
twenty pair of oxen on each side. You must observe that their 
oxen are not of the strength of ours, that the ground w'as a loose 
gravel, and that the truck was constructed on the very worst 
plan, the wheels being fixed to the axletrees, and the two axle- 
trees remaluiug constantly in a parallel position with respect to 
each other. 

'I’hey proceeded, however, in this manner to the distance of 
about one hundred yards, when they got into the bed of the ri¬ 
vulet above mentioned, called the Bendcgd. 'fhere it w'as stopped 
by the prominent point of a rock; and as tlie truck was only cal¬ 
culated to move in a straight line, it was abandoned. 

I \isited tins mass on the 17th of January 1811, and found 
it still on the waggon or truck, where it bad been lying for five- 
and-twenty years. It is situated near the left bank of the ri¬ 
vulet, but entirely in its bed, which was then dry, and is very 
seldom otherwise. 

I send you a very correct outline of this mass. (PI. V.) It is 
about seven feet long, four feet wide, and two feet in thickness, 
besides a sort of foot on wbicli it now ^tainls, of about six 
inches in height. The solid contents, however, cannot be 
inferred correctly from these dimensions, since the broad part is 
hollowed out underneatli very considerably. After making due 
allowance for the cavities, 1 estimated on the spot, the solid 
contents of the whole nuiss to he at least twentv-ciijht cubic 
feet, winch at 500 lbs. will make its weight to bd^l 4,000 lbs. 

Its colour ia exactly that of a ehesnut, and is glossy at the 
lop and sides, but the hollow part underneath is covered with a 
crust in thick flakes, outwardly of the colour of rust of iron, and 
staining the fingers. The flakes are verj^ brittle, and the fresli 
fracture is black and brilliant, like some magnetic iron ores. 

The glossy surfaces of the block are not smooth, but slightly 
indented all over, as if they had been hammered with a rather 
large round-headed ^^mer. 

There are several^^lties in it, from the diameter of a twelve- 
pound cannon ball, to that of a musket-ball; the larger ones being 
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fallow, but the others sniieh deeper. They all contain the same 
substance as is attaclicd to the. great cavity tindemeath^ and 
aoine of them also fragments of quarizoiw stones^ which I was 
obliged to break in the holes in order to get them out. 

The brown colonr of the surface of the block is merely a very 
thiu coat of Tu>t, for the slightest scratch with a knife produces 
a bright xvliito inetaliic streak; and yct^ wherever the mass is 
struck with a steel, it gives out sparks abundantly. 

When rubbed with a quartzeras pebble in the dark, it becomes 
beautifully, luminous. 

The block is magnetic, and even possesses well niarke<l poles. 
In the outline I luive indicated their position. Tlie N. pole is 
not so well characterized at the shorter point of the same end. 

The N. pole of the Wock lies at present nearly E.N.E.; be¬ 
fore it was removed it lay about N.N.E. I ought to tell you that 
La Mota Botelho, who fii-st noticed this object, accompanied 
me, and, as he was present at its removal, he was able to give 
me much information, being a very intelligent man. 

The N. pole, is by much the must massive end, and lay deeper 
in the ground than the other. 

No part of the mass has the power of attracting iron filings, 
W'hetlier the spot have been filed to brightness or not. 

1 had provided myself with a sledge hammer and tools for 
cutting off some specimens of the iron, but it was with the ut¬ 
most difficulty that 1 could detach the few small pieces which 
you have seen, one of which I gave to you on my arrival in Eng¬ 
land. The largest I presented to iny Lord Dmidas, to whom I 
am under many obllgation.s, and who promised to place it in 
the collectimt of the Geological Sficlety. I also presented frag¬ 
ments to our lamented frieiirl Mr. 'IVnnant, and to Dr. Marcct. 
Another specimen, beautifully crystallized, I disposed of to Mr, 
Heulaud, and I have only some small pieces left. As soon as 
the first piece was detached, 1 was struck with the appearatice 
of internal crystallization not luthcrto noticed in meteoric iron ; 
but as your j^cimen shows this citciimstance very well, I need 
not describe^Hl' 

None of the fragments possess magnetic poles. 

No vitreous substance appears about the mass, as in many of 
the known blocks of meteoric iron. 

Raving taken a fevir reagents with me, for the examination of 
the. thermal springs wlucli had been poitited out to me, I tried 
the malleable part of the mass on the spot, for nickel, and I 
thought at the time that its presence was, indicated; but I am 
now satisfied that the phienomena wltick||knoticed, might have 
arisen from iron alone. 

I have found my specimens more liable to rust, 1 think, than 
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mought iron generally IS; and in a damp atmospliere a liquid 
oozes out from the crevices. 

I repaired to the spot \vhcre the mass was discovered, namely 
on a rising ground on the left haidi of the river Bendegd, and 
caused the soil and gravel to be removed until we came to the 
bed described in the govermuent documents. We found it at 
less than three feet depth. I had expected to hnd in it a con'*- 
siderahle protuberance, such as might have fitted the cavity nn- 
<lerneath the mass of iron, for 1 was convinced tliat llie block 
itself nmst have been firmly attached to the bed, otherwi-c it 
would not have required such a considerable pow'er to turn it on 
its side. 

However, I did not; and thinking that we Avere not exactly 
on the spot, I caused two trenches to be opened down to the bed, 
and crossing each other, the one being lietwecn two and three 
}ards long, and the otlier between one and two, livery part of 
the bed that Avas uncovered aa'us perfectly flat and horizontal, 
except where W'e dug first; there it was broken, and, according 
to the statement of La Mota BotcHio, that Avas done when the 
block Avas removed, 

I found no termination to the bed in the directions of the 
trenches, and at the spot Avherc the mass hatl lain, it was about 
one foot thick, or hardly so much ; hut at one end of tlic longer 
trench, not above three inches, I ^lid not break through it any 
where else. Nearly tlie same loose gravel appears undcrnoatli 
the bed as over it. 1 broiiffht awuv ‘'pocirnens of the bed, Avhicli 
I considered cxtieinelv curious, supposing them to contain 
nickel. On my return to Englaiiil I told you, therefore, that I 
hoped I had found iron ore containing nickel; for 1 thought that 
liie bed, on Avhich had rented the mass, aa^hs one of those <jf 
Avliich there are so many all over the province. Hut as 1 gave 
you some specimens, I will not describe it. 

The Mirface of the soil, or rather coar'-e gravel, at the spot, is 
about ten or fifteen feet above the main granite rock of the 
country. 

1 cau only gwe you an approximation of the latitude and loti- 
gitude of the jdacc. The sun was muc h too high at noon tii 
take its altitude with a sextant and mcrcur’al horizcai; and the 
artificial liorizon, Avhich 1 had been compelled to construct my¬ 
self, occasioned such a loss of light, as to make it impiissible to 
observe the southern stars for determiniug the latitude. Dif¬ 
ferent altitudes of the sun at a distance from the meridian, did 
not give me satisfact^y results. I hud with me an eitcellent 
watch, and having cUKated the latitude to be about 10^ 2*/ S. 
I concluded the lo^wde to be 33' 15" W. of Bahia, after 
making every a}lowaQ'ce« and comparing this result with thq^e 
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obtained before and afterwards, at the house of Major Dantas, 
called Camuciatd, near Itapicuru. 

The rapidity of i*rowth in plants is wonderful in the neigh¬ 
bourhood of the llendegd, although the main granite rock is 
so near the surface as to protrude in many places; and what 
lies on it is chiefly a coarse gravel, consisting of rolled fragments 
of quartx, felspar and granite of the size of eggs, together with 
smaller pebbles and sand, which contains, of course, a great deal 
of mica, but hardly any vegetable earth. 

At about forty leagues to the vsouthward, arc found hills of 
yellow and red sandstone, in which organic remains have not 
been found; while to the northward there is a formation of si¬ 
milar hills, in wliich arc ol>scrved mast beautiful imprcsMotis of 
whole fishes and remains of >cgetable8. 

Between tlie Bendego and the sandstone hills to the south¬ 
ward, 1 observed a great deal of what I certainly take to he ba¬ 
salt. 1 met with balls from the diameter of two inches to that 
of upwards of three feet, and miinberless prisms, wdth three and 
with six faces, scattered about; all of these small, that is to say, 
about three or four inches in length, Und tw’o or three in dia¬ 
meter. 

To the southward of the sandstone hills is a sandy plain, al¬ 
most barren, extending many miles, perhaps sixty or eighty, 
east and west to the sea, but not twenty in breadth, where I 
crossed it. Small conical hillocks are scattered over it, some 
of which, the largest, have Hat tops, and appear all to be of the 
same height, about twenty fathoms. 

Appearances impressed me with the idea, that they w'cre the 
remains of a plain which formerly extended over the one on 
which I then stootl, but whitjh had been washed awav in a tu- 
multuous manner by a violent current running nearly in an 
easterly direction. The larger hillocks appear to he stratified, 
but they consist of loose sandy materials, except in so far as they 
contain beds of a dark-red iron ore, containing iinhedded mi¬ 
nute crystalf^of magnetic iron ore : the thickness of these beds is 
about two inches, and they arc exactly similar to those which 
found in the clay hills of Baliia. 

The stnaller hillocks consist of confused heaps of gravel and 
loose stones, intermixed with a very Large quantity of the same 
iron ore in tragments, and lumps of manganese, very compact, 
and of a steel-gray colour, containing arsenic, but apparently no 
iron. 

The dreary appearance of this plain is increased by the nu¬ 
merous nests of CHpim (white ants) siding upright like so 
many tombstones. On being vicw'ed nearer, they are conical, 
rather compressed, so that the base is elliptic. All those which 
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1 examined were precisely of the same shape. The materials of 
which they consist are white saud^ whitish clay^ and particles of 
wood. 

Many of them were full five feet in height. 

Tile soil of the valleys and low grounds, which are occasionally 
swampy, is abundantly impregnated with sea-salt, which the in* 
habitants wash out for their own consumption; but it contains 
some bitter salts, which render it purgative to tljuse who arc not 
accustomed to it. 

The thermal springs which were pointed out to me, were se¬ 
veral, but they hardly deserve the name. 

One of them was at 86** of rahrenheit when the atmosphere 
was at 81". 

Another was at 88% wlien the atmosphere was at 771“; 
also at SS", when the atmosphere was at 80". 

The water of both of these is the purest I had ever seen. 
Many small fish were swimnung in the basin of the last, from 
which runs, at all seasons, a considerable r^'ulec. 

A third was at 00% when the atmosphere was at 73\ The 
water very pure, 

A fourth was at 101% when the atmosphere was at also 
at 101", when tl>e atmosphere was at 93", 

Taste of the water rather ferruginous, and very brackish, ex¬ 
tremely disagreeable and nauseous. No peculiar smell, and 
very trau’^parent, although it deposits iron and lime, and an 
^ride^scent film is formed on its surface. Contains no sulphuret¬ 
ted gas. The rocks of the neighbourhood contain pyrites not 
magnetic. 

This spring is called the Mai-d’agoa, and is situated on the 
left bank of tljc river Itapicuru, near the water’s edge, at a short 
distance from a place called the Mato-do>cipd. 

It was during this journey that 1 had an opportunity of seeing 
that curious plant called Cipo de cananam. U grows abundantly 
between Monte Santo and the river Bemlegd. It is a cUmbing 
plant destitute of leaves; it was so when 1 saw I believe 

it to be always tlie same; it bears no thorns ; but*often growing 
so as to form an impenetrable pika which the cattle w'ill har(^ 
approach, inucb less attempt to break through, beeau«e when the 
juice of this plant sticks to their hair, it occasions blisters and great 
irritation. It contains a milky juice, and I suppose that it ;s an 
mipkorbiam. When I maile a cut at the bush with my hanger, 
in the dusk of the evening, the w'onnds iufiicU'ti presented a 
beautifully luminous line, wliich was not transient, but lasted 
for several seconds, quarter of a minute. Having takci) a 
piece of the plant, it in the dark until the skin cracked, 

when every crack showed the same light, which is of a phos- 
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jmce df npf>^ o«», wlwii^h tkdp was a drop of fire, very 
intieh ttke what j huve seen on dropping inflamed tallow. I did 
hot obtferve any particular smell* The milky juice is said to be 
veiy >poisonoOe; it is caustic, and occasions nuich itching and 
irritadon when applied to the skin. It becomes viscous in the 
aicj-andsooii dries of a yellowish colour, slightly tinged with 
green, whejr it has the appearance of a gtira-resin. 

The ftliove account contailns all the information tiuit I can 
give you cm the subject ;-i-shbuld you think itdesendng to be 
laid before the Royal Society, I would beg of you to add your 
observations, W they would render the communication inter¬ 
esting, 

1 am, with' sentiments of the highest esteem and respect. 
My dear sir, 

Your feithful friend mid devoted servant, 
Ij>adnn, April 27,1«16. A. F. MoRNAY. 

To Dr, Wollaston^ 

Secretary of the Royal Society, 


LXXXIV. Ohservatiom a^'d Experiments 07 i the Ma<s of Na~ 
live Iron found in Brasil, By \V, H. Wollaston, ilJ.D, 
Sec, R.S,^ 

The preceding letter from Mr. Monmy, relating to tlic dis¬ 
covery of a mass of native iron in Bahia, was drawn up at iny 
re<[ucst, as a valuable addition to our stock of knowledge on that 
most curious subject 5 and I aUi in hopes that the re>si’.lts of my 
own exjicrinicnts may contribute something not imintevosting to 
the Society. 

Tlic specimen of the iron with which Mr. Morniiy very li- 
l^erally supplied me for experiment, though it iicecssarilv bears 
marks of the hammer by whieh it has been detached, presents 
ato'i^lier tetfaceR, not only indicating that its texture is evy- 
i^^line, b.ii^showhig also tlic forms in which it is disposed to 
tome, those of the regular octohedron and tetrahedron, 
orrhamboid, consisting of these foruis conibinod. 

In my oivii specimen, the crystalline surfaces appear to have 
]^en the result of a process of oxidation, which has penetrated 
‘ jjibC 'mHss to a'Considerable depth in the dlreetioii of ita latnime ; 
the specimen which is in the possession of the Geological 
Society, the biilliunt surfaces that have b ^n o ccasioned by forci¬ 
ble ^paration from the original ma£S|||febit also the same 

From the Tr^sactipns of the Royal So^'y fur 1816, pai t li, 
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configuriittbns as are^wmal in^4})«'Craeture of octohedral crystals^ 
and are found in many simple itative metHls. 

The magnetic qualities of the fragments^ fortunately, enable 
us to appreciate rightly those of the entire mass from which 
they have been tlctnchetl; for though the mass^ when tried upf»n 
the spot by Mr. Morimy, gave indications of having distinct 
N. and S, poUf?, it is pretty clear that these were only so by in¬ 
duction, in conse([uence of position with respect to llie magnetic 
meridiari. For though the fragments are not in the least at¬ 
tractive as magnets, and have in-themselves no polarity, they 
are precisely like any other pieces of the best soft iron, and as¬ 
sume polarity instantly, according to the position in which they 
arc held with respect io the magnetic axis of the earth. When 
a long fragment is held in a vortical pf>sition,it 8 lower extremity 
being tlien wirliiii 2 t>'^ of the dip <»» the N. magnetic pole, be¬ 
comes N aiulrei>els the N. jmleofa magnetic newlle suspended 
horizontally. But this power is instantly reversed by being 
suddenly inverted. So that the apparent contradiction between 
tlie ol>>erved polarity of the mass, and the seeming want of it ia 
the fragments, is thus completely removed. 

Although Mr. Mornay reasonably expected that this iron 
would not ditfer from the many others now on record that have 
been found in various parts of the world, am) from his experi¬ 
ments was Icul to ii'.fer the presence of nickel, it apjjeaved de¬ 
sirable* to ascertain this point with more precision thhn he had 
been enablotl to do, and to determine also in what pro])ortion 
this peculiar in.irediciit of nieteoiic bodies might be found to 
prevail. 

1 believe the means which I am accustomed to employ for 
detecting llic prjHiu e of nickel in native iron to bo now, and 
may <lcscrvo to be described, on account ot die very small qiiaii- 
titv of the iron re(;uired for this mode of examination. 

Having filed from my specimen us nmcli as I judged sufneient 
for my purpo'^e, (which need not exceed of a grain,) 1 dis- 
solved if in :i tlrop of nitric acid, and then evapo|^d the solu¬ 
tion to dryness. A drop or two of pure anunffliia wa.s then 
added to litc dried residuum, and gently warmed tipdn it inii|g* 
dcr to dissolve any nickel that might be present. The tr^-- 
parent part of the fluid was then led by the end of a rod of glass 
to a small distance from the remaining oxide of iron, and -the 
addition of trifile prussiate of potash immediately detected the 
presence of nickel by the appearance of a milky cloud, which 
was not discernible , by the same means from a similar quantity 
of common wrou^^lllp^ tried at. the same time. 

For the dctertwi^ii of the quarUiiy of nickef 1 employed a 
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different method* A pieee of i\n irmi weighing lifty graiiw 
having been dissolved iu nitro.-murialic acid, the solution was 
evaporated to dryness. Ammonia was then added, and the sO* 
lution again evaporated to dryness, in order that the oxide of 
iron might be rendered mure dense, and more easily separated 
from the soluble portion. A fresh addition of ammonia then 
readily dissolved the nickel,, and the solution after filtration ap¬ 
peared of a deep-blue colour. 

A small quantity of sulphuric acid having then been added, 
the whole was again evaq>orated not merely to dryness, but with 
^fheient heat to expel the excess of ammonia, muriate of am¬ 
monia, and sulphate of ammonia. The remainder was sulphate 
of nickel, which was then redissolved in water, and after being 
suffered to crystallize, weighed 8*6 grains. Having foimd by 
experiment previously made for that purpose, that ten grains of 
nickel give 44 grains of sulphate of nickel, I infer that 8*6 of 
the sulphate correspond to 1*95 of metallic nickel, which is 
nearly 4 per cent, of the quantity of native iron taken for ex¬ 
periment. 

By an analysis conducted in a similar manner on 2^ grains of 
the scaly flakes of oxide brought home by Mr. Mornay, from 
the spot wliere the mass waa found, I obtained 3* 1 grains of sul¬ 
phate of nickel, which correspond to 7‘05 nickel, amounting to 
no more than 3*06 per cent, of the oxidated crust taken for 
analysis. But, if we consider the weight which HMI parts of the 
metallic alloy would acquire by oxidation, w'c shall find the two 
exjocriments correspond with a degree of accuracy that may oc¬ 
casion more reliance to be placed on these exj)eriiuents than 
they really deserve. 

parts of iron in the state of black oxide will be 
combined with 28*3 oxygen 
and 4 nickel will take 

about I'I oxygen, 

so that crust will contain only four parts of 

inetallic nicl^, and 100 ditto will contain 3*1, which scarcely 
Qll^ds the quantity actually found by trial. 

. ^rom the presence of nickel in this mass wc cannot but re¬ 
gard it as having the same meteoric origin willi the various 
other specimeiw that have before been found ; and although in 
]^e spot whefice it bad been first removed, Mr. Mornay disco*f 
vered a bed of matter from which it appears, by analysis, tlmt 
similai' iron might be formed by art, it seems by far more pro.- 
bable, that an opposite change has reBllyJ|jpen place, and that 
the whole of this suppo^ ore is the resilw&f progressive oxi¬ 
dation, 
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Nation, dunnj( a series of years of which we have no other evi¬ 
dence, and affords the sole ground on which a conjecture could 
he formed of the very remote period at which this problematic 
body has fallen upon the earth. 


LXXXV, Remarks and SuggestianSy fitr further improving and 
apphfing to UsOy the Government Trigonometrical Survey of 
Grta^ Britain,—By Mr. John FarbY Sen. 

To Mr. Tillock. 

Sin,— I AM much pleu^d to observe in a contemporaneous 

Journal, that the Trigonometrical Survey of Britain, winch has 

80 long been in progress, is beginning more generally to attract 

the attention of ingenious Men, towards giving to its results, 

every possible degree of perfection and usefulness, of which they 

are susceptible, lii one of the eomimmications alluded to, dated 

October I Sib, I read as follows; viz. ‘‘There is also an eminent 

GeologUty Dr. MacCulloch, connected with the work: and at 

this moment, I believe, going from station to station with Col. 

Mudge and Capt. Colby, or with which ever of those Gentlemen 

mav bo now in Scotland.** 

• 

It would give me very sincere pleasure to find this latter an¬ 
nouncement to have been correct, but of which I can have little 
expectation, from having, wlien on a survey of the environs of 
Edinburgh in the last autumn, been so fortunate, as to have met 
Capt. Colby, at his station on the Pentland Hills nearest to 
Edinburgh ; when, in a conversation principally turning on the 
internal «truet'ire of the surrounding District, between a Gentle¬ 
man of the vicinity, whom I met in the Captaiu*s Tent, and my¬ 
self, I heard from him or Capt. C. no hint, of such a valuable 
addition having been made to tlic Trigonometrical KstablisU- 
inenC. 

1 the more lament this circumstance, from having always de¬ 
sired, and made frei.iueut attempts at recommendi^gtbe making, 
of a minute Mineral Survey and Map of the Environs of 
Station, since 1 became acquainted in 1801, with the new Pw- 
ciples of Mineral Surveying, and with the progress tlien m^ide 
in applying them, in extenv«iive practice, by Mr* fi^illiam Smithy 
for acf;niring satisfiictorv and practically usofitl knowledge of the 
internal .ifriiciure of a District, from the accurate investigation 
and consideration of i/x sat face ; an art, for which posterity will do 
Mr. S. amplejustid&Igwever \ooginteresledy Lecturing, Book¬ 
making and Map-jpPg nnd publishing parties amongst us may 
succeed, in suppress^his name and achievemeutSjand in unjustly 



as to 

^^roprmting'h^ some of themi-^Ot 1 

rescirain/fop the feelings on this unpleasant sub¬ 

ject^ ond frith. th6:hope of drawing the attention of your scien- 
txSc Corresi^ndcnts to the subject of the National Trigonome* 
iriea} Survey 1 will beg to transcribe n Letter, \vhich in the last 
Spring I addressed to a public Man^ whose useftil labours have 
la^ our country luider lasting obligaUons to him: viz* 

« Aiarcii ei3, law. 

Snr>—1 ara.Yory greatly obliged by your letter of yesterday, 
sod in cousequehce of the information (new to me), as to the 
intended cxpeiiiuents on a Pendulimi at the principal Tngo~ 
nomelricol StaXUmSf beg permission, without delay, to offer to 
the cousideratiinvof your very active and superior luind, a few 
si^gestions cehn^ted wdth this subject- 

Firsiy I woliid. beg to recommend, that vhe Ltmloii j)cu- 
dukrtn observation should be made, on the Coor of St. Paul’s 
Ca^^dral, or of St, Faith’s church under it, exactly 7miIor the 
£Voj«''above the dome, which is a most popular and well settled 
point In the Trig. Survey, and it will be very desirable, that si* 
imlar observarions lie as near possible to (E or W of), 
the Transit Instrument in Greenwich Observatorv; and ttiat 
pn^ressively, these pendulum observations sliould be made, at 
every, or at many^ and those greatly dij^tributed, Trig. Stations. 

Second, That by the accurate and ready Bicaus w'hich- Ike 
Canals now furnish, and levellings for such, which have been 
accurately njade and recorded, when collected, exauilucd and 
comj>ared, and by f»ther cross levellings from these Canals to the 
Sea (none of which would now require to i)e very h>ng), to as¬ 
certain the Elevation of each Trig. Station, much more accu¬ 
rately and satisfactorily than has yet been done. 

** Third, I am extremely desirous, for the interest of Science 
and the honour of our A je, that every possible ])rocision .should 
be given to our Trig. Survey, bv employing (at the same lime 
witl^.'the pen^lum) the capital Zctntk Sector, whicli the nation 
baa porchaseofand has long and often, I believe, lain uneviploijed 
it^e Tower, in a^tling the iMiitiides, from actmil eb .ci vatUms; 
so often and carefully ref>eaied, on the Stars, at each Tiig. Sta- 
tion^^and if con6nned by l^olc-star oijscrvations the l>etter), as 
to.Jbave-7K) remaking donhts, on this very important head. 

Doubtless, sir, you are acquainted with the able ealcula- 
and statements of dotthts hcremi, in the Phil. Trans, by 
Don Rodrigue, a few years ago; and ]>erbaps also, with the 
virulent and improper attack on the admitting the 

Iton's paper, and the refuses given, to x^mt observations, or 
oUieivrise, by a proper defence;^ to rempuc these doubts, by a 
• ^ person. 
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p«r 6 oti 9 too imrtiedktely depehtot on €oIonie{ hi^dof the 

Woolwich Acndemy, to have been by any means decent or pro¬ 
per, in my estimation, or that of matiy very competent persons^ 
with whom I have conversed on the subject.' 

“ From having, when in ^ late Duke of Bedford’s ediploy, 
]>aid considerable attention to the principles, practice^and pro¬ 
gress of the Trig. Survey, In and around- Bedfordshire, and 
having made a very great number of careful observations, with 
each of the very admirable Theodolites they use, aiul recorded, 
and applied these in a multitude of minutely accurate calculatiomi 
of fw/fiwcVtwg Triangles, and having thus obtained the most 
ample ami satisfactory checks, on the results as to j^n^les (when 
often enough observed) apd lengths of calcnhited Ltnes, I am 
able to concur most fully with Don R. who haain another mode 
gone over the whole calculations anew, that the net*tccrk of 
lines spread over the surface of our Island by this Survey (in¬ 
cluding the measured bases) HTt of indispuCalle accuracy; but 
no persons, except some in the Woolwich Acad., who can be 
deemed competent, will I think he fonnd to say, that the other 
imporloyit data, for turning this grand Survey to the physical or 
jihilosopliical uses of which it is susceptible, have yet been de¬ 
termined, u'ithin amj degree of corresponding or sufficient ac- 
a/raqf, to these mere Lines, every three of them in different and 
almost unknown planes, strictly speaking. 

That is, as already (and secondly) observed, there is wanting, 
the otiuul heights of each Station, with reference to a curved 
surface ofinpiifibriuvi (us yet, of unknown fyrm, exactly) formed 
Iiy the Sen, around our Island, a!;<! to other nearly similar and 
parallel higher curved surihccj^, inland, which are followed by the 
several Civiai-pmrds (with some connecting hveliivgs, which are 
wanting), in a connected net-work, over the Island*s surface. 

Fouftli^ The ascertaining, by very 7iztmeious repetitions, 
under proper and fully recorded circumstances, of heat, pressure, 
moisture, clouds, &c. the apparent angular elevation or depress 
sioTt, of each vSlation, with every other visible *frdiijQ it 5 with 


much larger and better Instruments, than.hafve yet been used 
for this purpose; two of which Instruments should, as often dk 
possible, be simullafteously used in observations, at each end ol 
a line between Stations. Calculations from these ekvattons and 
depressions, would by comparison with the actual heights, ftirs^ 
nish data, now exceedingly wanted by Astronomers arid Trigo¬ 
nometrical Surveyors, for determining the Refractions at very 
low elevations, some ^en below the horizontal line Phil. 
Mag. voi. xlvii. p. ^jl|Hd other more considen^ble WlS^tions, 
between Church-Tb^ll^ &c. in valkys, near Canals (already 

well 
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well fiettlerl in the net-wbrk of Lines) and the Sudoiis on sirr^ 
rounding Hillsy might be selected^ for inakiug this aeries of ob¬ 
served aaiOj ea to refraction^ join to and blend with the lower 
ones already obtained by Astronomers. 

P^tht Vety carefully ascertaining the horizontal hearings, 
or Azimuths, of the lines of Triangles, with the Meridian, at 
ei;er^ Station i which yet has been done at a few only^ and at 
fewer still, in a quite satisfactory manner. 

Sixth, The difference of time, or longitude, to be deter¬ 
mined, by often repeated signaLlights, made and observed at 
the opposite ends of all such long lines of the Triangles, as have 
nearly an E and W direction. For which last purpose, if two 
exactly rimilar apparatuswere provided, and simultaneouslyused, 
in the PendiUum observations, mentioned in your last Letter, 
the time or trouble of the same, might not be materially in¬ 
creased, by combining these very important longitude observa¬ 
tions. 

M Seventh, That the Strata, for a circle of three or four Miles 
around each station, should be carefully surveyed and mapped, 
in connection with Mr. Smith’s Map of the Strata, which may 
then sulbciently supply information, as to most of the interme¬ 
diate parts of the Island’s surface. 

Eighth, That the direction and degree of the general dip 
of the Strata, at each station, should be carefully ascertained, 
and a vertical Section in that direction, made through the sta¬ 
tion, of three or four Miles long on each side of tlie station, 
either equally so or otlierwise, and other cross Sections, in any 
case where the Station proved to be on, or near to a ridged or 
curved plane of strata (as is not very iineomnion); thus showing 
the actual thicknesses and forms, and describing the pasitions of 
the several strata, as deep as could, without any material expense 
of sinking on the bassets, he ascertained. 

Ninth, That experiments on the specific gravities of Spe¬ 
cimens of the Stones or Earths, &c. forming each distinct stra¬ 
tum, shown in the Maps and Sections, collected at proper di¬ 
stances below the surface, at several points in the course of each 
stratum, should be made, on or near to the spot, before the dicing 
or partial decomposing of such Specimens; and that ample and 
numerous duplicates of all such Specimens, should he labelled 
and preserved, and deposited in tlic National Collection (by 
Afr. Smith end others) for illustrating the British Strata, now 
forming in the British Museum; together with copies of the 
Maps and Sections, having marked ^ them the exact site of 
each of such Specimens. ^wjjk 

** No ptogr^ whatever has yet be^Pmade by the Trig. Sur¬ 
veyors, 
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veyors, 1 believe (although its propriety was strongly urged^ and 
tlie means shown for accompHslung it, 14 or more years ago), 
in collecting the data mentioned (Seventh, Eighth and Ninth), 
although so very important; and such as might, I think, prove 
satisfactory, towards calculaiing the direction of Ike ptumh-line^ 
as affected by the local attractions of the Strata^ near each 
Station ; and notwithstanding the same is also so importmit, 
towards settling the lengths of degrees of the Meridian and of 
Longitude; and which, thus determined, might secure to this 
Nation, not only the honour ofJ^ri/ efficiently invettigating and 
mapping the surface of the SiratOy in any Country (by Mr, 
Smith and his pupils) but also of applying this to scientihe use. 

Before 1 conclude: permit me to express a hope, at the 
same time that our Yard and the French Metre are compared, 
that a not less useful (and corroborative) comparison may also 
be made, of our best ascertained or adopted standard Poundy 
avoirdupoise, and the Grfiwwe of France. 

I am, &c.” 

If niy leisure would have admitted, of now reconsidering and 
rewriting my sentiments on the above subjects, this communica* 
tion might Imve f)eeri rendered more worthy of your pages; as 
it i<, if you are pleased to insert it, and it succeeds in drawing 
attention to the subjects 1 have touched on, my ends will be an¬ 
swered: and I am. 

Sir, yours, &c. 

37. IhiM Inm'.-strert, rilzrov-souiire, JoUN FaREY Sen, 

Ucc (i, Uil6. 


LXXXVl, Some Particulars co^inecftd vdth the late Earth’* 
qmike in Scotland, By Mr, Gavin Inolis, 

To Mr. Tilloch* 

Sir,— In addition to the facts already published in yoiw 
valuable Magazine, respecting the late carthfiuake, 1 send you 
the following observations, which, as every thing connected with 
su»‘h a pliamomenon is important, may prove interesting to many 
of your readers, 

I am, 

StralheoJry Blcai'lifitl'i, Kirkalilv, GaVIN TngliS* 

iSos.aO, 

Tlic evening of Tuesday the 13th of August was distinguished 
by no })articular appeamnee in this part of Scotland (Fifeshire); 
but before six o'clock Wednesday morning, when iny work¬ 
people 
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people were coming to their labotN-^ they all expressed a 
considerable degree of astonishment at the extraordinary nurn- 
of every species of swallow, that are conniion in this (pmrter. 
the number was far beyond any thing ever seen before, except 
when they assemble before tlieir departure for the season. 

The swallow's continued to fly about the fielJ for’sorrie days, 

, and then dispersed. They had abandoned their young to 
perish. In many nests in the neighbourliood; and about the 
field, the whole young were found dead; al^d a considerable 
number of the old ones, six of whicli I opeiied, and not the 
smallest vestige of flies or any other thing was found within 
them. They had died of want, the number of flies had been so 
much diminished from the excessive rfiins preceding that date. 

But to the earthquake.—It had I>een distinctly felt in Kirkaldy 
and Leslie, but nowhere nearer, nor round Loch Leven, that I 
can learn. But on Thursday morning about nine o’clock an 
old man, George Braid,, wdio has lived in this neighbourhood, 
and*>been ivorking aa^^leachei*, wanlker, &e, upon the !)anks of 
Leven, all his life; had just cotneto the field to waulk some 
plaidings, and had gtMfC to let down the bye sluice. His atten¬ 
tion seemed quite arf^ted .hy sonic appearance in the stream. 
Standing at a little distance, I callcfl to him, \Vhat\ the mat¬ 
ter, George “ Gome and see,” was his reply. 1 went and 
observed tlie water perfectly ikhkemd wit’n moss, eday, simd, and 
every descriptiou of to 4 most extraordinary degiee. This 
was the more roinurkable as the women havl just finished washing 
a parcel of yarns, wlien the stream was cleai* and clear as usual, 

I observed to the old man,—that the mud and dirt iiuist be the 
effect of the millers cleaning emt Arnott mill dam, and would soon 
go by. “ Mj,” said he, that is not iVniott niill dam, nor will 
it go by for these eight-and-forUj hours at least.” 

Seeing his consternation, and the manner in >vlnch he spoke, 

I asked, What made him think so? Did he, who had lived so 
long on the banks of the Leven, recollect having ever seen a 
similar appearance before? “ Never” »aid he, but oi}ce\ and 
that was when an earclujuake happened at Comrie: and be as¬ 
sured there'has an earthquake happened somewhere, be where 
it may.” 

■ Nothing of. an earthquake had been felt here, nor hud the 
slightest knowledge of any s\K*h tiling readied this plac^ at the 
time of this conversation. Struck witli the old man’s remarks, 
'find his manner of making them, i went up the river to the junc¬ 
tion of Arnott mill dum, und fouiid the dam dear as a fountain; 
but the river under Auchmoor bridge ^irty and foul beyond 
description, and as far up the Leven ^ the eye could reach. 

From 
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FVom the top of the bridge the appearance of the water indi« 
cated the same state of filth. Curiosity prompted a fiirtho* 
survey. The stream was fidlowed to the lake, where the whole 
mass of waters was found dirtier, if possible, than the stream 
that flowed from it. From pretty accurate experiments, the time 
necessary for the water just emptying itself from the lake, to 
reach Auchrooor bridge, has been ascertained; and upon that 
data we calculated, by the time the mud reached the field, at 
what time the shock must have been felt in the lake, and marked 
It to have taken place some time between eleven and twelve on 
Tuesday night. 

Judge then our surprise, when the old man’s remarks were 
so lully confirmed by accounts from the north in so short a pe* 
riod after. 

The agitation in the lake must have been dreadful, had it been 
day-Ught to render it visible. The quantity of mud and sand 
thrown up from the depth of 80 to 100 feet must have been 
very extraordinary, when it continued so dirty, though it had 

the lake itseJf and the slow windings of a number of miles through 
a flat country to subside in. The water continued to run dirty 
for two days; so much so, that we could neither work nor put 
our yams through any operation during that period. 


LXXXVII. Remarks an the Arikh " Strength of Materials^* 
pMishtd In Dr. Rees's New Cycloptedia, voL xxxiv. pari i. 
By A Correspondent. 

T'HE author of the article “ Strength of Materials,” after stating 
that we have two or three theories by different authors, proceeds 
to say, that it unfortunately happens that we owe sdl these 
theories to men who have not themselves made any experiments/’ 
So far, perhaps, as respects Galileo, Leibnitz, James Bernoulli, 
Euler, and Lagrange, the authors particularly alluded to, it is 
correct; but it is to Marriotte, whom the author has classed 
with the experimental writers, that we are indebted for the first 
outline of the tme theory; and the whole of his experiments 
were made with a view to illustrate and confirm the premises he 
had assumed. Marriotte’s mathematical investigation only ap« 
plies to rectangular prisms; therefore, his experiments, 
made with cylinders, do not agree correctly witli his theory. 
Marriotte’s theory was published in bis Traite du Mouvemeni 
des Eoux, sect. v. disc, ii.* 

Marriotte and Leii^||||^ investigated the strength in a hori* 
• See Desaguliers’s Translation, p. 837. London 1718. 

VoL 48. No. 224. Dec. 1816. , E e zontol 
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Sdntnl position; Bernoulli, Bulcr and Lagrange> the strength in 
a vertical posituHi; in the former the depth is die Variable 
quantity, in the latter, the length and depth are both of them 
variable: hence the theory Euler differs from that of Galileo 
or Leibnit/Aonly in the position of the beam. 

LeibnitK, Belidor*, Eniersonff and other writers, have fol¬ 
lowed only part of Marriotte’s theory^ admitting the extension 
to be as the force, but supjiosing the axis of fracture to be at the 
lower side of the beam. Leibnitz and Emerson have on these 
pt1nci}»les attempted to determine the strength of/ triangulat 
prisms, &c. and have arrived at the most absurd conclusions. 

The author treats the subjc*ct under three sej>arate heads, and 
begins with the direct coliesion of.-bodied.’* The strength of 
bodies to resist a strain in direction of their length is stated to 
be as their areas; but, allowing the material to be uniform, this 
can only be the case under a Certain limitation, which is not 
even hinted at in the present article, though it is the c^e of 
the iri'CguIarity of Biiffon*s experiments on the strength of iron. 
As eiery material will extend in aomc^ degree before fracture 
takes place, there is a point in the section of fracture through 
which the direction of the weight must pass; otherivise, the 
section will not be. equally strained, and consequently the 
strength will not be as the area. 

. To deternune the centre of resistance, and to find the law 
which the strength would follow, w’heii the direction of the 
weight does not pass througli it, would be a curious as well as an 
useful subject of mathematical inquiry. 

A W'ant of attention to the direction of the weight is the most 
likely cau'sc of the strength in certain experiments not being as 
the area (see Phil. Mag. vol. x. p. 51). As to the different re- 
siilt'i obtained by different experimentalists,—the various qualities 
of the same kind of material, tlie duration of the experiments, 
anrl other piiysical circiinistaucevS considered,—they agree as well 
a.s could i)c expected; the highest numbers are most likely to be 
correct, provided that sutficient time has been allowed for the exr 
perimciits: but the time, in these experiments, is seldom if ever 
specified. The iiqxt. division is ‘‘ on the resistance of bodies 
when pressed Jongitudinally/* A:c., which certainly should have 
followed that on the transverse strength, not only on account of 
its being more dilficiilt, but also because it is only a modification 
of the transverse strain in wliicli the deflexion becomes the lever- 
age.. The autlior passes over this division of hLs subject without 
even attempting a theoretical investigation ; indeed the “ intri¬ 
cate’* methods pursued by Lagrange an^^er continental wfi- 

^ Scienccik8lnginieursy\iv,\y.chs\^. 2. JirGSt tome iii. 

t Mechuaice, props. t7 ahJ 73. 4to, 1773. 

ter« 



w ©r, Rees*s New Cyclopeedia, 425 

ters are not calculated to encourage an English author to ven¬ 
ture on the subject. 

Were we in possession of n correct and simple theory,—and the 
thing is not impossible, though Euler and Lagrange have failed 
in their attempts,—it might be applied to practice without any 
other csfpefiinental knowledge than that to he dcrivetl from ex- 
pefiincitt» made on beanis"i)r bars laid horizontally. Neverthe¬ 
less, it WQuW have been interesting to have had tlie tables of 
Girar<l id‘£kigli.sh w'eights and moiisures, wtiicli certainly oijght 
to have been done, os in its present state it is nearly useless to 
the English reader. 'I'lio manner of giving Euffon*s experi¬ 
ments is still less excusable, because they would have been better 
in their original foim.than as they are. 

Tht* experiments on the streijgth of stones, which are taken 
from the Evcyclo, Brilanincuifi^oxa ^published by M. Gauthey, 
in 1774 , hi \\oz\iix'a Journal de Physique^ and w'ere made in 
coiisT(|uejice of a Memoir w'hich M. Patte published in 1770, in 
ivhieh ho expressed his ^doubts respecting the stability of the 
pillA which support the dome of the French Pantheon. The 
celtiSaUil Sraifilot, havmg heard of tliesc experiments, con¬ 
structed a macliiiie similar to that used bv (iautliev, and Perro- 
net made a third ; but it was perceived, in the course of their 
expcriiiit*iit«, that the friction and change of position of the 
lever wcie so considerable as to influence the results. To i*e- 
m*'dy those <lefccts a ncwinacliine w'as iiivented by M. Uondelet^ 
with whioh numerous experiments have been made. These are 
puiilishod ill his TraitC de VArl de Batir, tome iii. p, 81, to- 
gorher with a description of the machine. It is to be regretted 
that the direct cohesion of the stones crushed by tliis machine 
has not heou ascertained.—But to reUiru to tlic author of the 
article: lie says, ‘MVe are aware tliat in dilforent materials a 
difleront law mav be observed between the sticiigth of direct 
colicsioii and the resistance of the same body to a transverse 
strain/’ It would be desirable to have some further |)urticulars 
if this really he the fact, but I should mthcr susj)c<‘t the writer 
to be nustnkcn. 

1 'he third divi^ion is on the transverse strain and strength of 
beams,” i&e. The theories of Galileo and LeibnitzYi’csent such 
erroneous results when applied to any other than rectangular 
beams, that it is sUTprising, where a want of s))acc is more than 
once eom])lained ot^ so much should be occupied in discussing 
them,to the exclusion of other valuable matter;—for instance, the- 
resistance 10 twisting, and also what Dr. Young calls resilience 
and detrusioil, might have been introduced. In the account of 
tne experimeuts of Du Hamel there is a mistake^ which also 06 - 
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€un in Dr« Robison’s account of them. There were only two 
bars cut one-third through, and only two cut half through; see 
Du Hamel’s TrcTtsport du Boisy p. 421. Paris, 1767- 

The author prepares us for his own experiments and calcula¬ 
tions by observing, that Galileo is much nearer, if not exactly 
conformable to the actual operation.” But without giving area- 
son for this opinion, he gives a rule founded on experiments 
which are not detalM, and it is probable the rule will require 
to be varied to suit different kinds of materials, though the only 
variables that ought to have place in it, viz. the direct cohesion 
and extensibility, are both included. The author must be aware 
that a rule of this kind, however correctly it may agree with 
one set of experiments, will not agree with another 5 therefore, 
such a rule must be empirical. Besides, if it be necessary to 
resort to a rule of this kin<l, it ought to be simple; which cannot 
be said of the present one. Several rules have been given at 
different times nom the expefunents of Buffon, and a very easy 
one is given in Brewster’s £ncycIopsedia|.art. Carpentryy p.508; 
but were these rules correct for timber newly cut, they would be 
incorrect for dry timber. To attempt to include accidental 
qualities in a general rule is absurd, yet this must always be the 
case with rules founded on experiment. 

The author remarks, that tlie deflexion is not a necessary 
datum in estimating the strength of timber for any practical 
purposes of building.” Had he said, it is the only one that is really 
useful, he would have been much nearer the truth. See Dr. 


Young’s Nat. Philosophy, vol. i. p. 188; or his paper on Sep- 
ping’s Method of Ship-building, Phil. Trans.; or Buchanan’s 




If we had a correct theory, as far as the direct eobesion and 
extensibility of the material arc concerned, and four or live ex¬ 
periments, under different circumstances, on each kind of ma¬ 
terial, the material being accurately described, its specific gravity 
and extensibility correctly ascertained, and the manner of making 
the experiment accurately detailed,—then we should have a series 
of results under various circumstances, which would enable the 
Biechanic to apply the theory to practice, with such limitations 
as a comparison of his material with that of the experiment 
would readily point out to him. 

As long as the practice of giving mean results without de- 
tidUng the experiments shall continue, so long may we expect 
to remain ignorant of the nature of the resbtance of solids. In¬ 
stead of following the methods of Pronv or Laplace, the example 
uf the chemical writers to be followed. This will lead us 
iMBiibly to perfectioDy «&ie that ti but a specious covering for 
kmiiranoe* 1 do 
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I do not mean to say, there are no cases where the theory of 
Laplace can be applied with advantage: bnt they are very rare; 
and it ought only to be resorted to when there is not the means 
of obtaining correct information. 


LXXXVIII. On the Ventilation of Coal Mines. 

W Ne\vcft$tlc, Ort. 5,1816. 

B whose names are undersigned, being persons who com* 
posed the meeting held at the Assembly-rooms, Newcastle, on 
the 9th of September 1815, observing that Mr. Ryan has af¬ 
fixed the resolution of that meeting, with our signatures, to his 
“ Letter to the late Secretary of the i^iety of Arts,on his Method 
of ventilating Coal-mines/' feel ourselves called upon to declare, 
that no part of that method was then explained to us, but simply 
an application of the inverted siphon to the clearing away of 
collections of carburettbd hydrogen gas, which may have accu¬ 
mulated in cavities in the higher levels of a coal-mine; which 
he illustrated by the common experiment of a bended glass tube 
immersed in two fluids of different densities. 

In consequence, however, of this general explanation of Mr. 
Ryan’s principle ^—^the particular applicatiorT of which, at the same 
time, he expressly declined communicating,—^we thonght it right 
to give our testimony of general approbation of it, as consistent 
with the principles of philosophy/' and, in consequence of his 
assurances of its successful applicatimi in certain coal-mines in 
Staffordshire, ** recommended the propriety of its adoption to 
be taken into consideration by persons interested in the coal¬ 
mines.” 

On the merit or demerit of the plan now pointed out by Mr. 
Ryan, we do not feel ourselves called to give an opinion. Our 
only object is to state, that no communication of it was made 
to us at the meeting above alluded to. 

R.W. Grey. John Hodgson. 

J. H. Bigge. Christ. Benson. 

WiLUAM Turner, Wm. Clark. 

Nat. John Winch. Wm, Armstrong; 

John Carr. Rob. Wm. Brandling. 


The preceding document would have appeared in the last 
number of the Philosophical Magazine, had we not been disap¬ 
pointed of the wood-cut which now accompanies a few remarks, 
which we think the sulnect calls for. We examined with some 
care Mr. Ryan’s plan (as ventilating mines: we think we un* 
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deratand it; and being persuaded that it promises many im¬ 
portant benefits to miners, we were not backward to express our 
ophiioii. The gentlemen who sent us tlie above would, we are 
confident, be sorry, should any statement of theirs retard the 
introduction of an improvement culculate<l to add to ilic secu¬ 
rity of niiuers; and us we think that Mr. Ryaids plan of venti¬ 
lation may actually be conij>ared to the operation of an inverted 
siphon, it is possible, if this can be made appear, that the ob¬ 
jection which these gentlemen have taken, to the use made of 
the certificate alluded to, will be thought, by themselves, to be 
groundless. 




Let the inclined path or working a b represent a section of a 
mine; c the down shaft by which the atmospheric air is to de¬ 
scend; and d the up shaft by which the inflammable gas is to 
be dischargcfl. When a current is once established, eitlier by 
the greater height of the discharging shaft*, or by the applica¬ 
tion of heat to some part of it, the natural tendency of the dc* 

* When necessary,Mr. Ilynii increases the height of the up sliait by 
IfieiUU df ma?on or brick*work. 

.... • scending 
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scending atmosphere, owing to its greater gravity, will he, to 
take the lowest station, descending along the bottom of the 
path or working from c to a, while at the same time the car- 
buretted hydrogen by its levity being sent to tlie roof will pro¬ 
ceed onward to b till the space from b to d be filled with it, 
when it will ascend the shiift d —the heavier aeriform fluid tilling 
and occu})yiug the lower station. 

Let AliCD represent a grouikd plan; ef g ft, i k, I m, n o, in- 
elined workings ; and pq, rs, t u, vw, xy, the cross workings. 
Let the down shaft and the up shaft be supposed placed in tho 
most favourable circkimstanccs—say, the former at n .md the lat¬ 
ter at k, an<l the mine will ventilate itself. Ihit owing to some 
cause, we shall nut iiujuire what, these shafts shall be supposed 
placed in less favourable circumstances—say, the down shaft at 
€ and the up shaft at d. How is this mine to be ventilated ? 
By forcing the ilescending atmospheric air to go down one in¬ 
clined working and up the next, then down the third and up 
the fourth, &c. traversing the whole workings (the cross work¬ 
ings being stojiped up where necessary) till, alter travelling 25 or 
30 miles, the atmospheric air blended with and diluting the in¬ 
flammable air, both be conducted to and tlischarged by the up 
shaft ? No, says Mr. Ryan : take advantage of the law of gra¬ 
vity, the heavier air vvill take the bottout, the lighter the roof; 
and by proper management the bghter may be directed to the 
up sl)aft in an unceasing cunoiit, with a velocity ])roportioiied 
to the (juantity libci-ated from the workings, the pressure of the 
air in the dtv.Vii shaft, and the urtiftcial means (Mie application 
of heat, ^*;c.) which in any case may be resorted to, llow does 
he effect this ? I^et a gallery AHCl) be excavated all round 
the working". Lot the cross workings iinmodiatelv on each side 
of the inclined course which descends from li to d be left uncut, 
or, wliat is the same thing, stop tlicm up so eilectually that no 
air of any kind can reach the up shaft d, but what must come 
from the upper part DC of the air gallery AHCl), In this case 
though the gas will have to desecJkd from k to d, before it can 
reach tlie nlmft d ; the cui rcut being once established it will 
meet with no impediment, the lighter earburetted hydrogen being 
pressed upward by the heavier Htmos})heric air, descending the 
other shaft, and occupying the lower station. Let the course of 
the inflammable gas be ever so tortuous, like water discharged 
downward by a siphon (however crooked) it will find" its place 
of discharge upward at the orifice of the longer limb [shaft]. 

Such we conceive to be a brief outline of Mr. Rvan*s system. 

• « 

In such a short article we cannot pretend to have done it per¬ 
fect justice; much less can we ilnter into details respecting the 
veuts and openings, which in some cases may be rendered in- 

£ e 4 « dispensadilc. 
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dispensablci owing to fiuilta and breaks in the strata* We have 
only aimed at showing that his system is consistent with the 
principles of philosophy,** and that it is ** simply an application 
of the inverted siphon,’* discharging upward a fluid lighter 
than the one employed to displace it. 

We are confident that the gentlemen who signed the above 
document will do justice to the motives which have induced us 
to add these remarks; for, having the honour to know some of 
them personally, we know that none can more earnestly desire 
to see any practicable system introduced which can contribute 
to rile health or safety of the miners. Mr. Ryan, being almost 
self-taught, is by no means perspicuous in conveying his ideas; 
and without bestowing much personal trouble in attending his 
examinations at the Society of Arts, besides several other meet¬ 
ings with him, we should not, simple as his plan is, have easily 
compri'hendcd it. We are therefore not surprised that others, 
without the same means, should find it difficult.—But this very 
circumstance has made us the more anxious to render it intelli¬ 
gible, in as few words as possible; for, to speak truth, Mr. R. 
possesses in a wonderful degree the art of myslerizinff what is in 
itself very simple; but this should not be flowed to operate to 
prevent the public from reaping the benefits which his system 
may be calculated to confer. 

We have only to add, that the gentleman who sent us the 
above document informed us, that it would also have received 
the signature of Mr. Dixon Brown, had he not been from home 
at the time; his sentiments on the subject being known to ac¬ 
cord with those who signed the paper. 


LXXXIX. On the late Solar Eclipse, 

To Mr, Tillnch, 

Sir,In the last numl>er of your valuable Magazine, is a 
communication from Mr, Grooinbridge, respecting the late 
eclipse of the sun. In another Journal (the Monthly Magazine) 
its communication from Mr.Evans, relative to the same subject. 
On comparing the times, as observed by these two gentlemen, it 
will be seen that there is a difference of fourteen seconds in the 
time of the commencement, and of twenty-eight seconds in the 
rime of the ending of this eclipse. As these two observers live 
within a mile or two of each other, there cannot be any great 
difference in the absolute time'at the two places: and as they 
have thought proper to publish the result of their observati<Mia, 

I think 
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I think they owe it to the public to reconcile this singukr 
ference between them. 

The flame remark will apply to two other observers in the 
town of Ipswich, viz. Mr. Capel Lofft, and Mr. Acton, as in¬ 
serted in the same Magazine to which 1 have just referred. 
Here we find a dlfTerence of no less than one minute and a 
quarter in the time of the ending of this cxdipse, although they 
both agree as to the time of the commencement. This dif¬ 
ference appears to be there attributed to the superior power of 
one of the telescopes: a very improbable and a very absurd so¬ 
lution of the difficulty. For, independent of the impossibility 
of any telescope (however powerful) making so wonderful a dif¬ 
ference in the ending of this eclipse, it ought to have caused a 
similar difference in the time of the commencement. Indeed we 
sometimes find that there does exist a slight difference in the 
observed time of the commencement of an eclipse, but seldom 
any difference in the time of the ending of it: because in the 
former case, one observer may catch the first impression of the 
moon on the sun’s disc before the other; but, in the latter case, 
they can both follow the moon’s course to the very edge of the 
sun’s disc with equal facility and correctness, and thereby tdl 
exactly the time at which the separation of the two bodies takes 
place. 

Before I close this letter, I cannot help adverting to Mr, 
Groombridge's explanation of the error in the Nautical Alma¬ 
nac, which had been noticed in one of your former numbers, 
relative to the point where the moon makes the first impression 
on the sun’s disc, in this eclipse. He says that the number of 
degrees is right if applied to the moon’s vertex as it relates to 
the plane of the equator j and that it ought to have b^n so 
expressed. But surely it cannot be necessary to inform Mr. 
Groombridge that in a/Z cases of this kind, the angle is reckoned 
from the vertex as referring to the plane of the horizon only; 
and that the very design of noticing it in the Nautical Almanac, 
was to enable an observer to point his telescope to that part of 
the sun’s disc; which could not be done if the vertex related to 
the plane of the ecliptic or of the equator. In fact, Mr. Groom- 
bridge cannot produce any Nautical Almanac, ever since the 
first publication of that work, wherein any other interpretation 
of the phrase is intended : neither do 1 think that he can men¬ 
tion any treatise on the science, wherein any other mode is given, 
for determining the point where the moon first touches the sun’s 
disc, than that which measures the angle from the vertex as it 
relates to the plane of the horizon. 

One word more on the subject of this eclipse. Mr. Groom- 
bridge observes that it was toUd in the norths parts of Russia, 
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on or near the meridian* But, if he will take the troubji^ to 
calculate the path of the moon’s shadow, he will find that the 
aim was centrally eclipsed on the meridian in north latitude 43° 
^ 48^', east longitude 29° 41' 30"; and that the central :path of 
the moon’s shadow did not, at any time during its whole course, 
enter any part of the Russian territories. 

I am, sir. 

Your obedient servant, 

London, Dec. 16,1816. AsTRONOMJ!CV3. 


XC. On the late Solar Eclipse. By E, Walkkr, Esq* 

To Mr. Tillock. 

I>EAR Sir,— The following obser\'ation on the solar eclipse, 
of >Io\^mber 19, 1816, was taken in latitude .52^ 45' 24" N. 
and longitude 1' 34",4 in time, east of (Jreenwich. 

The beginning of the eclipse was not observed, but the end 
was taken, with a forty-six inch achromatic magnifying forty- 
two times, at .. .. 10^ 25'14",.5 A.M. per dock. 

Clock too fast at 1C** 25' .. 0 3 9,66 

End of the edipse .. iO 22 4,84 m. time. 

The air was very dear during tlie time of observation, ajid the 
aperture of the object glass of the telcsco]>c being contracted to 
two inches, the distinctness gained by this means was more than 
acompensation for the low power I used. And, as I hatl an ob¬ 
servation of the sun’s transit over the meridian on the same day, 
the cribr of observation of the cud of the eclipse docs not, pro¬ 
bably, amount to more than a second. 

I am, dear sir, 

Yours respectfully, 

Lynn, Dec. 10,1816. Ez. WaLKF.R. 


XCL Inqiihies into the Laws of Dilatation (f Sotids, Li¬ 
quids, and elastic Fluids, and on the exact Measurement of 
Temperatures, By Messrs, Dcilong and Petit. Read to 
the Institute May 1816. 

[Concluded from p. 300.] 

Of the Dilatation of Solids at high Te^nperatiires, 

The knowledge of the dilatatbn of the metals, particularly of 
the ductile employed in the construction of instruments 

and 
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and machines, is very important in a great number of circum¬ 
stances. The utility of these (letcrmiiiatioiis has been at all times 
felt; and they have employed methods more and more exact, in 
proportion as the want of precision was felt in jihysical researches. 
\Ve may cite as most deserving of confidence the results of 
Smeaton, Kamsden, Lavoisier, and Laplace 

In the labours which have been undertaken on this subject, 
we have principally endeavoured t() ascertain the abst>iutc dila¬ 
tations from 0° to HK)’, and this is in fact sufficient for common 
use. Messrs. Laplace and Lavoi^ie^ have besides ascertained, 
that between the freezing and Inniing point the dilatation of the 
nu'tals was exactly in prop(»rtion to the indication of the mer¬ 
curial thermometer, Borda also made the same comparison, 
hut in an extent of thermomelrical scale too iuconsulcrablc to 
warrant any induction relative to the laws of dilatation. Never¬ 
theless the object of Ins labour was full'died, since he proposed 
merely to «aNcertain the variations of length which were produced 
by the changes of teuipcratuve of the air in the instruments 
which were to be. employed in the ineasurcnient of the meri¬ 
dian . 

The grcatc‘-t difficulty experienced by all those who have been 
occupied with iiujuiries into the dilatation of solids, }>ioceeds 
from the nccc'-sity in which we are of rendering one part of the 
system absolutely fixed, whidi implies rnucli co?nplication in 
tl»c a])par;itus. When we confine ourselves, as Borda did, to 
measure the difference of dilatation of two metals, vve are merely 
obliged to rruder the instrument*) invarialtle with respect to each 
other, a condition which it is much more easy to perform chan 
the first. 

As we onlv seek to compare between each other the laws of 
dilatation ol various bodies, it appeared to us that we should 
eipially well attain this end, Iiy substituting the difference of the 
dilatations (or the absolute dilatations. 

It is chieiiy from tliis consideration that we determined to em¬ 
ploy the folUrtving apparatus : 

Tliis ujiparatus is enmp(jsc<l of two rods, one of platina, the 
other of r<!d copper, twelve decimetres long, twenty-five milU- 
metres broad, and four millimetres thick: thev arc connected in 
an invariable manner bv one of their extremities, bv means of 
an iron Inwtrsc ii[;on which they arc firmly screwed. To the 
other extremity arc adapted brass rod**, wliich rise at first verti¬ 
cally and afterwards beiul horizontally. One of these rods lias 
a scale graduated into fifths of a millimetre, and the other is 
furnished with an index which marks the twentieths of the di¬ 
vision of the scales, which admits of our appreciating the cen- 

tiemes 
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tianes of the millimetre or the 120,000dth parts of the length 
of the measuring rods. 

These rods rest on four copper rollers fastened to a bar of 
iron. The whole machinery is placed in a vessel of red copper 
fourteen decimetres long^ fifteen centimetres deep, and ten cen* 
timetres broad. We injade use of fixed oil in these new expen<« 
Bients as in those which were made upon the gases, and we had 
recourse to the same means to render the temperature stationary 
during a time sufficient to permit the measuring rods to acquire 
an equilibrium of temperature with the liquid. There were also 
two systems of metallic plates placed on each side of the mea¬ 
suring rods, ^d which we might put In motion in the liquid 
mass, so as to mix the different strata, and establish everywhere 
a uniform temperature without any risk of the derangement of 
the rods. Finally, the copper vessel was furnished with a lid 
having four sockets, in which were^thermometers which served 
to indicate the differences of temperature which were expected 
to take place in the various parts of the vessel. A thermometer 
placed horizontally between the bars indicated the true tempera¬ 
ture of the liquid. 

That we may avoid prolixity, we shall omit several trifling de¬ 
tails, which concurred however to the exactitude of our observa¬ 
tions. It is easy to see from the known dilatations of the platinn 
and copper, that a change of one degree in temperature ought 
to vary the relative position of the index by about a hundredth 
of a millimetre. Now it is impossible to be deceived with a part 
of the index, however little a person may be versed in reading 
off the divisions. This precision appeared to us sufficient in the 
kind of researches which occtfpy us. Besides, in order to give 
more sensibility to this instrument, its dimensions mast be aug¬ 
mented, and then the difficulty of esUblishing a uniform tem¬ 
perature throughout the whole extent of the measuring rods 
would necessarily throw more uncertainty on the true dilata- 
tioju. 

As a point of departure, we have taken the state of the mea¬ 
suring rods ill an oil-bath, which remained several days in a 
room the temperature of which did not sensibly vaiy. This 
process appeared to us to be preferable to the employment of 
ice, which does not present a temperature really fixed, unless we 
can i^tate it continually, particularly when the surrounding air 
is from 15^ to 20° above zero. 

The oil-bath was afterwards heated to the temperature of 100 
degrees and upwards, with the same precautions as in the foregoing 
experiments. The heat of the liquid mass and that of the fur¬ 
nace being here very cotunderable, the maximum of temperature 

was 
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was kept up for ten or twelve imnutes^ which was sufficient foe 
the rods being put in equilibrium of temperature with the oil, if 
we consider particularly that the agitation of the liquid renewed 
every instant the surfaces in contact. (The proof of this was 
besides acquired by the invariability of the indications of the in* 
dex.) 

The temperature was afterwards raised to 2(X), 250, 300^, 
and the simultaneous observation of the index and of the mer* 
curial thermometer served for comparing the progress of this 
last instrument with the dilatation of the metals. Oh taking 
the difference of dilatation corresponding nearly to the first hun* 
dred degrees of increment in the temperature, in order to ascer- 
Uun the value of the degree in our metallic thermometer, we 
found that the term of 300° of the mercurial thermometer cor¬ 
responded nearly with ^10° of the metallic thermometer. These 
experiments, which were repeated several times with results very 
little different, prove, contrtiry to the opinion generally received, 
that the metals follow in their dilatation a progress more rapid 
than that of the mercurial thermometer. Thus by supposing 
that we had regulated, according to the method adopM, the 
thermometer in the air, the mercurial thermometer, and the me¬ 
tallic thermometer, when the first shall mark 300** on its scale^ 
the second will indicate nearly 310% and the third 320°. 

This property of the metals being once well ascertained, we 
must naturally inquire if the gloss, which wc are obliged to em¬ 
ploy in almost all. the experiments, does not present the same 
phaenomenon. We endeavoured to ascertain this by adding a 
measuring rod of glass to the copper measuring rod of the fore¬ 
going apparatus ; but a difficulty was then presented, which we 
do not meet with in the metals; the measuring rods ought to be 
kept in a position absolutely invariable with respect to each 
other, and this cannot be done without a screw. Now ail the 
world knows that it is impossible to fasten strongly a thick me¬ 
tallic plate agmnst the glass without breaking it, whatever care 
be taken to prepare the surfaces wluch are to come in contact. 
We employed in the first place, as an intermediate body, a sheet 
of paper which had been previously brought to a temperature iff 
3(K)° by taking care to compress it strongly between two mejtdlic 
plates. In spite of this precaution, the glass rod did not appear 
fixed with sufficient solidity after the experiment, to remove every 
suspicion of error. We then substitute for the paper very thin 
laminae of fine silver; and for this time the immoveability of the 
measuring rod and of its prolongation appeared to us complete. 

We have made with this system of measuring rods several 
series of experiments umiiar to the foregoing, and we found 

that 
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tbftt 'the excess of the flilatetion of the copper over that of the 
glass' remal«e<l very nearly in proportion to the indications of 
the mercurial therniometor to the temjHjrature of ^00® and up¬ 
wards. This result, very different from that which W'e had ob¬ 
tained with the measurements of cop|>er and platina, aS it ap¬ 
peared to us, could only he aceotuUed tor by supposing the glass 
to possess a law of dilatation still more rapid than thk^ of the 
metals. ^ 

Before us M. Dc Luc thought he perceived in this sul>staiice a 
similaf property, although his experiments had not gone beyond 
100^. His apparatus was a)inposed of two vertical measuring 
rods, one of ghiss and the other of brass, fastened together in¬ 
variably at their lower extremities. He gave to these rticasnring 
rods lengths which are in the inverse ratio to their rcs])cctive 
dilatability: the largest, which was the glass one, is kept fastened 
by its upper part ; the highest extremity of the copper rod is 
entirely free; and it results from the relation x)f the dimensions 
of the two measuring rods, that this extremity cannot undergo 
any change of situation at whatever temperature the measuring 
rods are exposed, if the dilatabilitics of the ‘glass and of the 
copper vary in proportion. Now De Luc had observed that 
when he had established the compensation for a certain change 
of tenjperature, there was no longer any room for greater or 
smaller variations. 

•But we must Observe, that the measuring rods were in a ver- 
tioal situation, and plunged into a vessel full of water, of which 
the temperature was gradually raised. Although care was taken 
to shake the liquid^ it is probable that the inferior strata were 
always, colder than the upper; and as the copper rod occupied 
the lower half, while that of glass ]>assed through it in its whole 
height, we may ascribe tlie increasing <lilatability which the glass 
has presented, to the copper rod being always found at a lower 
temperature than the other, and the difference must have in¬ 
creased with tlie heating. We might besides remove this diiubt, 
by'repeating the same oljservation, the measuring nuls being 
placed horizontally, or rather by reversing the position of the 
apmratus. 

M/ De Luc, who does not seem to suppose that his ajjparatus 
has the inconvenience we have mentioned, employed no means 

verification; so that we might fairly entertain some well founded 
doubts as to the result of his cxpcriineuts. With the view of 
verifying the consequences wliich we may deduce from the ob- 
Borvadons of this cxjicriiuentaHst and our own, we have endea- 
VOdred to establish this some comparison by a more simple me- 
thtid. 


The 
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The march of the mercury in the ordinary thermometer nteA- 
sures the excess of ihc dilatation of this liquul over that of the 
sid>stancc which serves it for an envelope: when this substance 
varies, t?ie apparent dilatations of the mercury change; but they 
will all follow the same law, if the bodies of which the envelopes 
a^e formed have themselves a similar law of dilatation. M.Biot 
has already made a fortunate application of this truth to the de* 
tenninatiou of the real maximum of density of water, and to the 
inquiry into the laws of dilatation of various liquids. 

It was by I'estkig on the same principle that we endeavoured 
to compare the dilatations of th» glass and iron at various tem¬ 
peratures. In order to know tlie apparent dilatation of the 
mercury in the glass, it is suiheient to observe the thermometer 
itself: in order to measure this same dilatation in the iron, it is 
sufficient to construct a*thennomcter the reservoir and tube of 
which are of iron. We cannot, it is true, estimate directly in 
this case the increase of volume; but by substituting the mea>- 
suremeut of the weights for that of the volumes, the determina¬ 
tions are not less exact, when we operate on a large mass. 

Tim instrument which we made use of consisted of a cylin¬ 
drical reservoir of hammered iron, very homogeneous, 
might contain about 135 grammes of mercury. It is surmounted 
by a cone taken in the same mass, and terminated by a small 
hollow steel tube, the interior diameter of which docs not-exceed 
a deiiii-nHilimetre, We may screw to the upper part of this tube 
another reservoir of the same metal, the capacity of which is 
double that of the lower:’ when the two pieces are joined, the 
extremity of tl>e tube enters two or throe miiliinetrcs into the in¬ 
terior of lliis cylinder. Wc sec by this arrangement that we 
mav fill the reservoir and the tul)C like a thermometer, by bod- 
iug at different times the mercury, so as to avoid all suspicion of 
the air or humidity having any effect. 

When the \cssel has assumed the desired temperature, we un¬ 
screw the upper reservoir, and the lower will be found perfectly 
filled with mercury. On submitting it afterwards to a hrghet 
temperature, the mercury which issues from the thennometet 
ot iron may bo receive<l into the upper reservoir. By weighing 
precisely the empty vessel, and this same vessel containing the 
mass of mercury which filled its capacity at the different tem¬ 
peratures observed, we may sec by a very simple calculation, 
if the supposition of a similar law of dilatation in the ik-ori and 
tl'io glass will make the results of the experiments agree with eadi 
other. 

We could not expect to find In the interval of the first hun¬ 
dred thermometrical degrees a very sensible variation in the ratio 
of the dilatations of the two substances Which we compared; 

but 
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but we made the experiment at the boiling point of water> in 
order to assure ourselves of the degree of exactness which we 
.might expect from our process. By employing in the calculation 
the dilatation of iron given by Messrs. Laplace and Lavoisier, 
we found the dilatation of the mercury -rtVr one degree. 
We must add an unit to the third cypher significative of the 
dilatation of the iron which we have employed, in order to make 
our result coincide exactly with that of the same experimentalists 
on the expansion of mercury. 

Now by exposing the vessel at the temperature of 300'^ we 
find that the quantity of mescury which issues from the iron 
thermometer is far superior to that which ought to issue from it, 
if the iron and the glass preserved at high temperatures the 
ratio of expansibility which has been assigned Co them below 
100°.—This experiment has been repgated several times, with 
results very little di^erent i so that we may conclude that the 
dilatation of the glass does not remain constant at all tempera¬ 
tures, and that it increases more rapidly than that of irou. 

it is extremely probable that the dilatation on the increment 
of elastic force of the gases remains constantly proportional to the 
temperatures. (This is what we shall prove in a subsequent pa¬ 
per.) By admitting this principle, we see that the indications 
of the mercurial thermometer will be always superior to the real 
temperatures, and the more so in proportion as we rise in the 
scale; but experimentalists will doubtl^ see with astonishment, 
the slowness with which these differences increase. This does 
not seem to arise from the dilatations of the mercury remaining 
nearly proportional to the real increments of temperature, but 
from the law of dilatation of the glass being combineil with that 
of the mercury, and an almost exact compensation being the re¬ 
sult. Besides, we shall be able to verify this completely. 

It results also from our researches, that the metallic pyro¬ 
meters; to which we ascribe a regular march, indicate tempera¬ 
tures much too high, when we suppose, as has always been done 
hitherto, that the dilatation of the metals remains constantly pro¬ 
portional to the temperatures. 

Nbieat the conclusion of the above Paper by the Editors of the 
Annates de CMmie et de Physique, 

This memoir is printed precisely as it was presented to the 
Institute in 1815. We then expected to have been able to 
publish the continuation speedily afterwards.—Particular circum¬ 
stances having interrupted our laboms, and not perniiting us to 
fin the period at which it will be terminated, we thought it best 
to give to the public the results which have been already ob- 
tiuned. 


XCII. New 
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XCll. New Theorems applicalle io the Value of Annuities* 

To Mr* Tilhck. 

Sir,"The following correct and new theorems, for doter- 
niining in all cases the amounts of annuities certain wheti in^ 
creasing in the constant ratio of the natural numbers 1.2.*^.. 
and also of the squares and cubes of the natural numbers, may 
prove acceptable to many of your readers. 

The method of summing of series of this kind is very well 
known, but In this instance 1 was led to them by a process es¬ 
sentially different. However, niy object is not to discuss methods 
and principles, but to detect error with a view to tlie conse(|ucnt 
establishment of truth; and as this matter appears not to have 
been clearly illustrated by any of the writers on series or an¬ 
nuities with whom I am acquainted, I am therefore desirous to 
announce these theorems in your publication. Mr. Baily, in hi? 
Doctrine of Annuities, has given the investigations relating to 
this subject j but in the several series there made to represent, 
respectively, the amount of these annuities, a remarkable incon¬ 
sistency exists, the consequence of which is, that the formula*, 
thence derived, are of' no avail in satisfying the olyects of our 
inquiry when the annuities are thus annually increasing; and 
further, that they are applicable to this purpose, only on the as?- 
sumption of the amiuities being actually decreasing in the order 
specified above. It is therefore proper that the two assumptions 
be separately distinguished, and this ambiguity in the fin mulm 
pointed out: otherwise the adoption of it indiscriminately, may 
not only confuse and mislead, but ;)roduce egregious mistakes. 
At the same time, I cannot but express my surprise that an au¬ 
thor, who censures witii so much freedom and severity the scien¬ 
tific labours of Ins contemporaries, should have suffered such 
absurdities to deteriorate w'hat iu every other respect is a very 
useful and ])opular performance. 

I shall now proceed to give the theorems themselves; in order 
to which I take X to denote the amount of an annuity increasing 
according to the order of the natural numbers 1.2.«!.... n; 
and Y and Z that incrcasinsi by the scpiares and cubes of them. 

Now putting X to denote 1 the amount of I/, for a year, 
and n the number of years; then these several (pjantitios will be 
equal to aud truly represented by the following different scries: 

X=n+(n—. 

Y==«*+()i-iV+(n"2")«^4-(n-3"')j‘+(n*-4*)ar*+(«---S«)^. 

3*)a;*+(n—4*)x* + (n—5’)*'. 

Vbl. 48. No. 224. Dec* 1816, • F f ^Aud 
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Apd the analytical expression for the sum of each series will 
be respectively: 


Y + 1)- 

£±1 n+1 

Y — .T--l.(J+r-l)-(2n+l+r.7i + ]*) 

U-l>" 


ex 


n + 1 


» +1 


y r—1.(1+r—l)+r.l+r—r.Jw+13 + 3(*'«+M + 2« + 2+**.w+ 1 )—r 

As an example in-'each case when the term is five years, and 
rate pf interest 5 per cent,, we have for 

X 10,03825625 

Y 57,56850625 
Z 232,4440064. 

But which numbers, by the erroneous process of computation 
given in the work already quoted, would come out successively 
for this term and rate of interest: 

X 17,11553125 

Y 64,03215625 
Z 265,19378125. 

The difference in each case, between the amounts or the ex¬ 
cess in error, rapidly augmcntitig as the rate of interest and term 

of years increase. 




To the formulae enumerated alM)ve, may be added the follow- 
ing; 

It « — 1 

(I+r+l+r-2Wf'2i;—1) 

(r- 1) 

And this is a general expression for the amount of an an-f 
nuity increasing according to the numbers 1. »3, 5. 7 .. .2«— 1. 

And if the annuity is supposed increasing in the order of 
their squares, the general exprassien for its amo\mt in n \cars 
will be 


ar—1 (I -i-r— 1) + >.l +r—r (2it +1-’' —.Srj 


I intend at a future opportunity giving the necessary theorems 
for the present value of annuities under the particular circum¬ 
stances just stated, and also some other matter relative to the 
deteruiination of the rate of interest in annuities. 

5, Habeixiasbers Place, Hoxton, Jas, Bbnj. BjenwblL, 

Dec. 10^ 1816. 
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XCIIl, On Scfeiy^^lampSj a7id the Barrier formed ly lVir€~> 
gauze against the Passage of Flame, By J. Murray, E'iq, 

To Mr, Tilloclu 

Sir, — Langmire, in the last number of The Amials of 

Philosophy, pronounces the limit 1 have assignefl to the harrier 
against Hanie—to be inconsistent with the deductions of Sir 
H. Davy. By a reference to iny paper Mr. L. will find that 
this had a relation to simple nnexplosive fianie, and was intro¬ 
duced as explanatory of the chasm obtaiiiiug between flame 
and metallic surfaces \ and if this gentleman will have the good¬ 
ness to place a series of wires on a frame, these wires being one- 
eighth of an inch apart, he will find (as I did) that such an ar¬ 
rangement is effectual in cutting off the connmtnication of flume. 
If he will please to be referred to the Rev. Mr. Hodson*s Narrative 
in your last number, page ;I.>1, he will also discover that Sir H. 
expressly names oue-eighlfi; this I hail as corroborating my 
inference, and value it the more as it has been for the first time 
to me published.—The safety-lamps are conslriictcd of wirt- 
gauze having 7^-1 apertures in the square inch; and I repeat, 
that I do not consider any danger is to be apprehended, if by 
accident the alternate mesh be broken down ; for even then, t)ifi 
intervals would be only distanced (mefourfetnth an inch. 

The double cylinder is by no means necessary, and may be in¬ 
jurious where the exterior one is of co/jper, for the following 
reasons: 

1. It is violently acted upoti by fire-damp. 

2. Dissimilar metals being cm]>loyed, u Galvanic action may 
he induced, and corrosion take place. And, 

3. The std}acic acid of rancid oil acts forcibly on copper. 

I will go further than even Sir 11. Davy has done, and assert, 
that, even should a// explosion occur wiihin tlic lamp (the gauze 
being formed of loose pliant materials),and the imperfectly con¬ 
structed cylinder burst, by means of even then, no danger 
would accrue to tlic minors, for the exfinctwn ivonbi instantly 
succeed the explosion, when confined within the c\ linder. In 
one of the coliieries which I dcsccmled, the undcr-viewers using 
a lamp procured from Newcastle, made of fine brass wire as soft 
and pliant almost as coiinnon thin writing-paper, the cylinder 
loosely connected with tlie socket, above the screw, and the 
seam indifferently joined;—this improper iustnunent, having 
nothing to recommetid it but a rude imitation of that most valu¬ 
able machine,* in his hands at t\io joining of tlie seam*, yet 
he was perfectly secure, and escaped without the least injurv. 

Ff2 Tjie 
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The seam was stitched together with intervab not less than |th 
of an inch; and this had served repeatedly to explore the mine 
and ascertain the presence of the fire-damp. These facts are 
important to our question^ and place it in a new and interesting 
point of regard. 

It is harsh and unbecoming, 1 deem, sir, to ridicule this happy 
invention; for m\self, 1 cannot make merry when the question 
at issue is that of the lives of human beings it not too 
severe to blend tl)c name of its discoverer with contemptuous 
sarcasm ?—introduce the language of tlie admirers of this prin¬ 
ciple of security Avith pautomimi^ farce?—and to turn tlie praise 
honestly bestowed Sir II. Davy, into invectives against’ hun? 

I should be glad to know who it is that has done more for che¬ 
mical science tlian this philosopher (I would not depreciate tho 
labours of his contemporaries, or undervalue preceding chemists): 
What discovery, I ask, has ever imposed a higher claim than 
this safe-lamp, on our tribute of adnuration ? Mr. Langinire 
suspects it is unsafe—I, on the other hand, know that it is ^e- 
cure under every possible circumstance. This language Mr, L. 
will pronounce bold and assuming;—but it has been proved safe 
lumcr circumstances vvhieh can never occur in the mine.—A 
friend of mine got a small safe-Iani}), not more than one half 
the size of those in common use, and where the danger Avas pro¬ 
portionally enhanced, this, containing 784 apertures in the 
s(]uare inch, was plunged into a mixture of oxygen and super^ 
carburetted hydrogen: the Avire-ganze became speedily rtd hot; 
but it was found even .under this severe lest perfectly safe. Sir 
Humphry Davy is blamed, I think unfairly, for the mere me^ 
chanical part of the structure ; and the term lamp making,^' 
and the word original,” are associated in a nmmicr which is 
unfeeling and undeserved. The calm and dispassionate suffrages 
of the gcullerueu who voted to Sir H. a piece of plate, for the 
eminent service rendered to the cause of miners, forcibly re- 
pel the unjust attack, \yonld it not be an insult to their un¬ 
derstanding and good sense, to say that the merits of the dis¬ 
covery had not been fully canvassed, or tlmt they were incapable 
of appreciating the benefits rendered to humanity by its means? 
1 challenge in the most unequivocal manner Mr. L. to point out 
a single accident which has occurred where Sir H. Davy’s lamp, 
as constructed by Mr. Newman, of Lisle-street, has been used. 
This is the most decisive appeal that I can make, or can be made, 
in its favour,—I think I could guaranty with my life its abso¬ 
lute safety. The wear of the materials is a point which none can 
prevent-—mutability is impressed upon all the works of,Nature- 
To defy or controul the operations of natural causes, to endea¬ 
vour to stem the ravages of time> is a folly which could never 

enter 
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enter ^ mind so well fortified by science as that of the emi¬ 
nent philosopher against whom Mr, Langmire has so desperately 
wielded the shaft of ridicule.—^As to the priotily of Sir H, 
accused by Mr. L. {indirectly it may be) of acting on the ori¬ 
ginal invention of another, Mr. Hodson’s view of the controversy 
will fully confirm: and to that paper I beg that Mr. Langmire 
will direct his attention. 

None can doubt Mr, Langmire’s scientific merits. His various 
papers bear ample testimony of a shrewd and well-informed 
mind; and the honourable assurances of his practical knowledge in 
mines, which I had the happiness to receive fr^om many gentlemen 
respectable for their attainments, render fte position unques¬ 
tionable. Mr. Children’s scientific worth stands pre-eminent in 
the lists of human knowledge, and is universally acknowledged. 

It is painful to see the asperities of controversy, and particu¬ 
larly those of superior minds. In the warmth of our feelings, 
excited by an ardent love of what we esteem and value and ad¬ 
mire, inadvertent expressions escape, which out cool and calmer 
moments of reflection condemn, and wish to recall. For myself, 
I own I felt hurt when the a<lmirers of this discovery were told 
that they were amused with the novelty of the thing,*' af if 
we were children, and the object of our admiration a Dutch toy ; 
and nowwe are informed that it inayl>e esteemed as a *^cmdosity.^* 
A little while, and the balance of truth, directed by the hand of 
time, will incline the scale, and pronounce a verdict in favour of 
the absolute security of Sir H. Davy's safe-lamp, which the 
storms of opposition can never disturb, and which will stand un¬ 
shaken in proud pre-eminence." 

In proof of the explanation offered by me, for the principle on 
w*hich hinges the offered security,—and that it does not depend 
on the couduclmg character of the metallic wire-gauze,—1 may 
state again, that non-conductors of caloric will cut off the com¬ 
munication of flame. This may he easily proved:'—Let a number 
of punctures be made in a card, and projicl a jet of carburetted 
hydrogen through it; the experiment will decide that the giis 
inav be ignited on the outer surface of the car<l, and cut off the 
flame from communicating with the orifice of the pipe. 

Besides all this, the ambient air is a had conductor of heat. 

I have insulated a flame surrounded by an atmosphere q/* 
steam, and found that combustion would not communicate 
through it. 

Methinks it is cruel to torture the miner's peace by raising 
suspicions as to the security of the safety-lamp:—for iny own part, 
I glory in being the advocate of a discovery so illustrious, and 
of one which holds out such iiriportant and extensive and lasting 
benefits to mankind. 

Ff3 - rhad 
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* I had imagined t!iat this lamp would have held precedence of 
all others, and that there existed no necessity of making a pa¬ 
rade about any otiior, or raising up a rival. I see^ howeifer, that 
Dr. Murray’s safc-lanip forms n pruminenC article in the last 
number of Dr. I’homson's Annals of Philosophy;—whether the 
merit of priority rests with Dr, Murray or with wip, let the fol¬ 
lowing extract from the little volume I published^ and quoted by 
Mr. Hudson, decide : see page 154. 

An air-tight lamp being formed—a pipe might supply it 
from the mine itself, the orifice of the tube receiving the supply 
from the stratum (ontti>mvs to the floors —the carburetted 

hydrogen being and uscendiTtg would occupy the ypper 

part, and thus could not enter the tube.” 

This is conclusive on the subject,—My Elements of Chemical 
■Science was published June 1SI5, consequently five months be¬ 
fore Dr. Murray’s paper on the subject appeared and was read 
before the Royal Society of Edinburgh. Whatever merit then may 
attach to priority in suggesting the structure of an air-tight 
lamp, to be fed by a flexible tube from the floor of the mine, 
founded on the specific levity of the ascending carburetted hy¬ 
drogen, I must claim as my vnd'nputed right, -But really, sir, 1 
see no use in multiplying safety-lamps, which cannot in their 
best estate” compete for a moment with the one introduced 
by Sir H. Davy: by this sublitnely simple” invention, these im¬ 
perfect projections are happily superseded; and for my own part, 
I sliould have consigned the suggestion of my mind to forgetful¬ 
ness, had it not been elicited from me l)y Dr. M.’s persisting in 
claiming an exclusive title to this structure; and but for this, my 
present statement would hare never lieen. I may again detail 
to you my plans for getting ric! of the fire and choke damps of 
mines, which has been honoured with two voles of thanks from 
the Society for preventing Accidents in Coal-niii*es.”—That 
of the fire-damp will rec|uire a plate for its better apprehension. 

If mv feeble lalunirs in the cause of hunmnitv should be di- 
rectly or indirectly serviceable, it will delight me to reflect, that 
at least part of the duties of social and civil life has been ful¬ 
filled in me. 

1 am, witli much respect, sir, 

Y/>ur very obedient and most humble servant, 

Soiry Instirutron, Dec. IS, 1816 . J, Murray. 


2b Mr» Tillock, 

Sir,— Humphry Davy’s claims to a priority of invention 
in-the safety-la^ being established by the uttaiiimous eulfrages 
X . • of 
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II 

bf a general meeting of the coal trade^—allow me to propose^ 
henalim^ the following query: 

Ha^ Mr. Langmirc made experiments with the wire-gauze 
8afc-laihp,*^uuder what circumstances,—and what were the re¬ 
sults i If in the mine, has it been submitted to that ordeal 
which it is required to pass, and has it been found wanting ? If 
in the latter position Mr. L. should answer affirmatively, then 
lie is reejuired to detail the phsenomena connected with it, that 
it may be corroborated or negatived by other experimentalists. 

Moaiitinic our faith stands undismayed, for it is seated on a 
rock.—A mere ipse d'^xil, or hare assertioi^ unsupported by the 
])i’oofs of experiment, the philosopher r^cts as “ trifles light 
as air,” 

I am again, with every respect, sir, 

Your obliged and very obedient humble servant, 
Surry Institution, Dec. 14, 1816. J, MuRRAYd 


XCIV, Notices respecting New Books, 

]VI ft. Am5Rkw Horn, author of ‘ The Seat of Vision determined 
by the Discovery of anewFunction in the Orgun/intends publishing 
a ivork upon which be has* been long engaged,—Illustrations of 
the Mosaic Cosmogony and Nuoebian Deluge. It b divided into 
three parts. The first part contains an Inquiry into the origin 
of tlie notion prevalent among mankind concerning superior 
beings; comprising four chapters. I. Concertiing.an intuitive 
notion of the Deity. II. On the argument a priori for the being 
of A God. HI. On the evidence for a first cause arising from the 
course of nature. IV. llcvclutioii proved to be tlie only source 
troui whence mankind have derives! their notions concerning the 
being of a Gotl, and a ereaLion* Part concerning Philo- 

sojihical Cosinologv, cousistsof two cliapters. 1. Opinions of the 
most celebrated ancient philosophers concerning the origin and 
constitution of the world.— H. Principles assumed by the most 
distinguished modern philosophers, to account for the formation 
and mechanism of the world.—Part thinfy On the Origin of the 
A^*()rld, Formation and Kevolutions of the Kuril) according to the 
principles of Moses; this comprises fifteen chapters,—I. Con¬ 
cerning the antiijuity of the woild.and hegiuniug of things.—II. 
Of space.—HI. Concerning creation and the extent of the Mo- 
saiue cosmogony.—On matter, its properties and atomic 
state.—V, On the reduction of the atomic mass of this earth to 
H sphere.—Vl. An inquiry into the existence and agency of an 
universal Jiuid ,—§ 1. Concerning the its laws, 

and evidence that it operates under a twofold iuodiflcation,-^§ 2. 

Ff4 “ On 
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On the agency of the aeth^na^ ^id in the prodqetion of electrical 
fiti^Mmena.—§ 3. Agency of the ^thCrial fiuid in Galvanic phe- 
^omena.-—§ 4, Agency of the eetherial fluid in magnetic pheno- 
—§ 5. Agency of the setherial fluid in the jsrod^lxon of 
|ig1it and colours.—^§6. On the agency of the sethcrial fluid in 
caiisUig heat.—VII, On the production of the atmosphere,-^ 
VlU. Concerning the formation of primitive rocks.—IX, On the 
pfcmuctioii of primitive mountains,—X. On the formation of se¬ 
condary rocks, and progress of organization from its vegetable state 
U> its [iteffection in man.—XI. On the physical consequences of 
mail’s onginal tiansgression.-*§ 1. Concerning the nature of 
the curse imposed a|^n the ground.—§ 2. On the origin and 
^orm'atioh of coal.^—§ 3. On the origin of rock salt.—§ 4- Con¬ 
tinuation of secondary strata till the ocean ceased to make che¬ 
mical depositions.—XII. Historic and traditional proofs of the 
deluge. 1, Mosaic account of the deluge.—§ 2. Heathen 
traditions of the deluge.—§3. Proofefrom tradition that the 
poles of the earth were changed at the deluge.—XIll. Natural 
proofs of the deluge and change in the polar axis of the earth. 
—§ 1. Longevity of mankind before the deluge.'—§ 2. Of the 
rainbow. —§ 3. Vestigia of the retreat of the waters into the 
abyss,—XIV.‘ Concerning the partial changes which the earth 
has ^stainei]^ pi evious and subsequent to the deluge.—§ 1. On 
the causes that have contributed to the present appearances in the 
crUst of the earth.—§2, On the formation of metallic and other 
Veins.—§ 3. Outhc connection between the changes in the crust 
of the earth jkhd organic remains found in its strata.—XV, On 
j^avitation, the mechanism of the solar system, and its con¬ 
nection with the unu’^erse.—The whole will be comprised in one 
volume quarto, of about oOO pages, accompanied with four plates 
illustrative of the various theories and phenomena which it em¬ 
braces. Among others, the following theories will appear, found¬ 
ed upon a principle more general than any hitherto proposed: A 
new theory of Gravitation, of the Earth, of Light and Colours, of 
Combustion, &c. &c. 

The work will be published by Subscription, The price One 
Guinea and a Half. It will be put to the Press as soon as the 
number of (subscribers shall be competent to cover tlie expense. 

Subscriptions will be received by the Author, High Wycombe; 
Messrs. Gale and Fenner, Paternoster-row, London; A. Consta¬ 
ble and Co., and W. Blackwood, Edinburgh. 

t • 

* Atx Inquiry into the Effects of Spirituous Liquors on the Phy- 
lileai and.MorkI Faculties of Man, and on the Happiness of So- 
Will ilmiSy |be published. 
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Tlie Fir$t Part of Volume IV. of the Geological Transaction* 
has just made its a|)]>enrancc. The contents are, 

I. Observations on the Geology of Northumberland and Dur* 
bam. By N. J. Winch, Esq. RL.S. Honorary Member of the 
Geological Society.—II. On a Wiiin Dyke traversing Lime-^ 
stone in the County of Northumberland. By the Hon, Henry 
Grey Bennet, M.P. F.R.S. Vice President of the Geological So¬ 
ciety.— HI. Description of an insulated Group of Rocks of 
Slate and Greenstone in Cumberiand and Westmoreland on tho 
east Side of Appleby, between Melmer{)y and Murtoii. By tho 
Rev. W. Buckiand, Professor of Mineralogy in the University of 
Oxford, and Member of the Geological Society, 


XCV. Proceedings of Learned Socklie$* 


RpVAt* SOCI^TT. 

T HsSOthof November, beingthe anniversary of tins Society, the 
following election of officers took place for the ensuing year. 

On examining the lists it appeared that the following gentleinea 
were elected. 

The Right Hon. Sir Joseph Banks, Bart. G.C.B^ President. 
Samuel Lysons, Esq. Treasurer. 

Taylor Combe, Esq. "I c-™.,..;.. 

William Thomas Brand, Esq, J 
Of the Old Council, 


Right Hon. Sir Joseph Banks, 

Bart. G.C.B. 

John Barrow, Esq. 

Samuel Goodeiiough, Lord Bi¬ 
shop of Carlisle- 
H'aylor Combe, Esq, 

Sir Humphry Davy,Knt. LL.D, 

Sir Everanl Home, Bart. 

Samuel Lvsous, Es<|. 

George Earl of Morton. 

John Pond, Esq. Astr, RoyaL 
William Hyde Wollaston, M.D, 

Thomas Young, M.D. 

December .5.—Mr. Todd, through the hands of Sir Everard 
Home, communicated the result of some additional experiment^ 
made on Torpedoes at La Rochelle. The subjects he now ope** 
rated on were one 8 aird the other 18 inches long, but they rle- 
veloped no new facts. He found the shocks greater, as might be 
expected^ by improving the conductors, in applying the one hand 

to 
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W. T, Brmidc, Esq. 

J. G. Children, Esq, 

J. W. Croker, Esq. M.P. 
Chas. Konig, Esq, 

Alex. MacLeay, Esq. 

Alex. Marcet, M.D. 

Colonel Wm. Mudge. 

W. H. Pepys, Esq. 

George John Earl Spencer* 

Sir John Thomas Stanley, Bt* 
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to the animal, while the other held the scal^l which was brou^^ 
in contact with the electric organs. The organs, it.appears, pro¬ 
ceed from the medulla oblongata. 

Mr. Hatchett conimimicated a process for sweetening musty 
corn, ill a letter to Sit Joseph 6 anks. Several years ago this 
philosopher was engaged in researches into the :iuality and pro¬ 
ducts of wheat and barley, in consequence of which he discovered 
that musty grain, which was so bitter as to be totally unfit for 
use, and which could scarcely be ground, might be rendered per¬ 
fectly sweet and sound by simply immersing it in boiling water 
and letting it remain lill the water became cold. The quantity 
of water in this ca'^e was always double that of the corn to be pu- 
rihed. Mr. H. found that the musty quality rarely penetrated 
through the husk of the wheat, and that in the very worst cases 
it did not extend through the amylaceous matter which lies im« 
mediately under the skin. In the hot water all the decayed or 
rotten grain on the surface, so that the remaining wheat is 
effectudly cleaned from all impurities, and this too without any 
material loss. The wheat is afterwards to be dried, stirring it oc- 
casibnally on the kiln, when it will be found improved to an ex¬ 
tent which can scarcely be believed without actual experience. 
The immense quantities of musty corn now in merchants’ ware¬ 
houses or. g^taries belonging to farmers, render these experi¬ 
ments highly^ valuable at the present crisis 5 and it is not doubted 
that, whateyi^ may be the cavils of ignorance and inhumanity, 
the good.seiii^ of all those interested wilt lead them to adopt so 
easv, clieap,^and effectual means of rendering their wheat or other 
grain from lOi* to 40-9. a quarter more valuable. 

DeCr 12.—The President, happily, was again able to resume 
his chair, and Mr. Braude road u paper containing tlie results of 
his experiments on a sjiecies of Chinese galls, wliich were given 
to bun by Sir Joseph Banks to analyse. It appears that these 
gallsarevery valuable for dyeing, or making ink, and that tbe(’bi- 
uese use them for their bli.ck dyes; they yielded 7 ^ I»cr cent. 
the astringent principle, containing oxalic and gallic acid, but no 
extractive matter. The residuum w'as chiefly w^oody libre. As 
these galls contain no extractive matter, they are consei^uentlv 
imflt for tanning, and in this respect they differ from all other 
galls, or even from catechu. 

Dec. 19.—:The President in the Chair. M, Du Pin, through 
the hands of Dr. Young, communicated some remarks on naval 
tfchiteeturc,and particularly on the improvements adopted by Mr. 
Seppings. This author began by numerous professions ofgratitude 
for the civilities whicli he received during his visit to this country, 
and expressed a wish tliat the paper then read should be consi- 
deied as a testimony of that feeling. But science has neither 

passions 
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{ttosions nor country, and the language of adulation or of pr^- 
dice is fortunately unknown in the apartments of the Royal So* 
ciety. M. Du Pin then proceeded by claimingto his countryman, 
a French shipbuilder, all the merits of Mr. Seppings’ improve* 
mentH, which he alleged were known in France in 172o; he intro¬ 
duced some mathematical calculations, which were of a nature not 
to be publicly read \ and added some remarks on the nature of a 
siiip’s arching, or, as our seamen call it, hogging; alleging that 
vessels always arch most just on being launched, and before re* 
ceiviiig their guns or cargoes; that their arching augments their 
capacity at the two ends, that it is not so near the middle as ge¬ 
nerally siip|)osed, &c., and many other observations, which prac¬ 
tical men will treat as mere theoretical dreams, unsupported by the 
evidence of facts and experience. 

With respect to the origin of the improvements made bjr Mr. 
Seppiiigs, it is probable that this ingenious mei^nician wiH call 
for some more substantial evidence, than that offlnere assertion. 
In his first paper which was read to the Royal Society, he men¬ 
tioned the French vessels which were built on a different plan; he 
also stated in what his improvements consisted, and how materi¬ 
ally they differed from any preceding attempts. He did not in¬ 
deed pretend that transverse timbers were never before employed. 
A vessel with vertical planks and horizontal timbers w^ built at 
Archangel in the latter end of the 17th century. But it is among 
the Spaniards and Venetians that we are to look f^' the earliest 
and best attempts in naval architecture. The fornfor have always 
built excellent ships, and near two centuries ago tried the effect 
of diagonal planks, &c. Hence wc may find that all which Mr. S. 
has adopted from others, was common property in Europe even 
before the period of 1725, 

ROYAI. ACADEMY. 

Tuesday, Dec. 10, being the forty-ninth anniversary of the In¬ 
stitution of tiie Royal Academy of Arts, a General Assembly of the 
Academicians was» held at their apartments in Somerset-House,, 
where the following distribution of Premiums took place, viz. 

To Mr. Edward Elton, for the best Copy made in the School 
of Painting, the Silver Medal, and the Lectures of Barry, Opie, 
and Fuseli, handsomely bound and inscribed. 

To Mr, Richard Carnithers, for the next best Copy made in 
the School of Painting, the Silver Medal. 

To Mr, J. C. Leslie, for the best Drawing from the Life, the 
Silver Medal. 

To Mr. Thotnas Leverton Donaldson, for the best Architectu¬ 
ral Dtawing, the Silver Medal. 


To 
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To Mr, Matthew Shepperson, for the best Drawing from 
Aatiquci the SUver Medal. 

To Mr. Won. Behnes^ for the best Model front the Antique, the 
Silver Medal. 

The General Assembly afterwards proceede<l to elect and no-< 
the Officers for ^ year ensuing, when 
Beqjamln West, Esq. was unanimously re-chosen President. 
New Gotuicib—A. E, Chalon, W. Mulreadv, T. Phillips, and 
M* Shoe, Esqrs. 

. Old Comwil—Wra. Owen, J. Northcote, Esqrs,, Sir William 
Beechey, and H. Fuseli, Esq. 

Visitors in the Painting School—Sir W. Beechey, Sir T. Law¬ 
rence ; J. Northcote, J. Ward, A. W. Callicot, H. Howard, W. 
Owen, and T. Phillips, Esqrs. 

Visitors in the Life Academy-^ir W. Beechey; W, Mulreadv, 
\V. Owen, R.^fflirke, J. Flaxman, H. Howard, 

T. StQthard, R. West^h^ E^rs. 

Au^tors re-eiected—G. Dance and J. Farington, Esqrs. 


XCVK Intelligence and Miscellaneous Articles* 

NEW FRIGORIFIC MIXTURE. 

To Mr. Tilloch. 

Sir,—A-MONG the numerous mixtures which are attended 
with a ffiminqtion of sensible heat, a very convenient and effec¬ 
tive one seems to have hitherto escaped the attention of che¬ 
mists. It is that of snow and alcohol. The greatest effect appears 
to take place when equal weights of each are used, and I need 
scarcely add, that the jprecaution of effecting the solution iu the 
least possible time is necessary to produce the maximum of cold. 

The temperature both of the snow and alcohol being 32*", the 
solution in several experiments fell to —17‘^ amounting to 
49® of Fahrenheit. The alcohol was not of a very low specific 
gravity, so that I imagine it would not be difficult to produce at 
least an additional degree. Ttie original communication not 
having reached you, and no memorandum having been preserved, 
1 cannot now state what its strength was, nor does the season as 
yet admit of a repetition of the experiment; since the difference 
in the solubility of pounded ice and of snow will sensibly affect 
the results. 

Yptt will .perceive that this circumstance explains the greater 
degfCn of cold generated by mixing snow with our strong whies, 
thih by plunging the containing vessel into ice water. 

3 1 am, sir, Your obedient servant, 

m^heatb, Pec. laid. J. MacCuixoch. 
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PREHNXTE PZSCOVBRBD IN GLOUCKSTKRSHIRK. 

Mr. Bakewell has recently discovered Prenhite in a rock of 
Basaltic Amygdalin at Woodford Bridge, near Berkley In Glou¬ 
cestershire. This nuncnil has not, wc believe, been found'before 
in any part of England or Wales, though it occurs in Scotland and 
various parts of the world. The Basaltic Amygdalin of Wood- 
lord Bridge contains also decoinposiitg agates, zeolite and green 
ciirtlw It is further remarkable for having in the upper part large 
and perfect organic remains of coral, of which Mr. Bakewell 
brought away a hne specimen imbedded in basalt. The occur* 
rcnce of marine animal remains in this rock may revive the long 
agitated (|ucstion respecting the igneous or aqueous formation (d' 
basalt* 


spiAKr ENG{^K|;|N CORNWALL. 

Messrs. Lean, in their report'^.done byteaiB endues 
in Cornwall, in November, notice an* error in Weir report for 
October.—For 39,556,496, the work done by Mr. Woolf's en¬ 
gine at Wheal Vor in OctiAer, read 40,92(),513 pounds Kfted 
oiie foot high nith eaeh buabel^of coals. 

The counters of some of the engines have been idle in Novem¬ 
ber, The average w'ork of twenty-six reported waa 20,538,493 
[bounds with each bushel. The others reported arli; 

Woolf's engine at Wheal Aliraham, loaded 15*k .per square 
inch in cylinder, lifted 46,648,71-8 pounds with each bushel of 
coals. His other engine at that mine, loaded 3*1 pCr inch, lifted 
21,460,944. 

Another engine of his, at Wheal Unity, load 13*8 per inch, 
appears in this report—Work 34,432,325 pounds lifted with 
each bushel. An old engine at Wheal Abraham, now under the 
nianagenieut'of Mr, Woolf, lifted 34,152,162 pounds per 
bushel. 

The altered engine at Wheal Chance, alluded to in our two 
last numbers, lifted43,970,893 poimds with each bushel;—load 
per inch 13*4. 


NAUTtCAL EPHEMERIS. 

Sir, —It seems rather extraordinary that, whilst so many arc 
huitlessly endeavouring to find errors in our excellent Nauticd 
Ephemeris, no one should have noticed the almost ent^ ondti- 
sion (for the last two years) of the occultations of this^.p^iete^ 
fixed stars by the mooti. F am the more 8urpriiBetkai''tiiia omis* 
sion, as no'causf has Ifcen assigned for it; ft0^e re-- 

specting the notation, ds well as the exhortatijm an$ 

travellers to observe the occultations as 
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continued in the general explanation prefixed to the Almanac. At 
no time y^er^ these observations likely to be of more essential ser* 
Ti^e than at the present. From the various anomalies which have 
occurred in the course of the great Trigonometrical Survey, it ap¬ 
pears that the latitudes and longitudes of places, determined as-*' 
tronomically, can no longer be considered as accurate expressions 
to designate the relative situation of places on the earth. These 
anomalies are supposed to arise either from irregularities in the 
figure of the ^arth itself, or from certmu irregularities in the deiw 
aity of Its S&ata, causing a deflection of the plumb-line from the 
position it yrduld otherwise assume^ In cither case a careful com¬ 
parison of tne latitudes and longitudes of different places deter¬ 
mined trigonoinecricadly, with those of the same places derived 
from astronoD^ical observations, seems to be the only probable 
way of throwing light.on this intrica^ subject, and leading hs to 
a true knowledge oC fi^re« 

There k, of determining the longitude 

astronomically ww gi^ater acairacy, than from the occultations 
of the fixed by the moon. They are also of frequent oc¬ 
currence 5 and^^ there are many individuals iii this country who 
possess the means of making these observations with accuracy, 
one would w^h that every assistance should be afforded that 
might myite to it. Until our Astronomer Royal shall again af* 
ford this, perhaps the insertion in your Magazine of sucli astro* 
nemical phseuomciia as will occur duritig the month may not be 
uriac(feptabi4 to your readers: if you tliink so, the iucloscd (for 
Jamm^ 1 ^ 17 ) your service, and shall be followed by 

p^hers ui due time. 

I am,, sir, your obedient, &c. 

* 


Astronomical Pheenomenoy January 1817. 
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THE NEW BLOW-riPE. 

Sir, —The new blow-pipe, acting by a stream of condensed 
oxygen and hydrogen, has deservedly excited much interest; 
m detail of some experiments effected by means of this power¬ 
ful instrument may prove interesting. 1 am following them up} 
and may merely mention, meantime, that the oxygen was ob« 
tained from OTyrnuriate of pot ossa ^ and the hydro^n from 
&c. 1'he proportions, such as form the constituents of water : 

1. Platinum as thick as a slocking wire was histanihjfused^ 
scintillated^ and fell in a large glohnle, 

2. Pali.adium fused inslanlly^ and slightly schtillated, 

3. A WATCH-SPRING iiieltod with inosl splendid coruscations^ 
fused into a large glohute, and even koh.rd violently, 

4. Pure caustic alumina and magnesia burnt with inde* 

scrihable brilliancy, exhibiting a sple^out of light rivalled 
only by the sun, ' ^ '' 

5. Part of a tobacco-pipe burnt fused into 

GLASS. * ■ ■' ■ 

6. A piece of indigo exhibited a beaut fnl smA'int^seJlame, 

7. A fine e/ec/ric TOURMALIN grew red hoty instantly Jused, 
and flamed ,— ;It did not fori^o its electric powers, 

8. The DIAMOND, in a groove of charcoal, was submitted to 
its influence:—In a short time it became red /to/,-then burst 
INTO flame; and, when dislodged from its nidus, it fell upon the 
table, and continued a second or two in actualJiame, 

Through Dr. Clarke, the chemist has received an agent of the 
most extraortiinary powers of ignition. Anticipation augurs in 
“ breathless expectation" tlie most brilliant results. Man is 
only in the infancy of his. being ! 

I am, respectfully, Sir, 

Your most humble servant, 

Surry Institution, Dec. 'il, 1816 . J. MuRRAY. 

P.S. A mass of percauburet of iron (plumbago) gave 
beautiful minute sparks, and was fused. 

Rock crystal dtcrt‘ptlated violently. At this moment an ex¬ 
plosion of the condensed gases took place, and the instrument 
was rendered useless. 

Tins accident suspends for the present a continuation of the 
experiments; but the chemist must smile at danger when such 
brilliant results rise up ip prospective. 


REFRACTION. 


Sir,—I t has often occurred to me, on reading Sir Isa^New« 
ton’s I4th query at the end of his Optics,” that sott^ iflterat^ 



A^9Electriml(mdPhtlosophkalAppATniu5--^B^aTmmkOTgan^ 

iDg experimaits might he made on the reft^ctioA of light through 
in^ia of dififerent dennities. 

Besides giass (Uid water and atmoapherie airi the ravs of light 
be directed thrmtgh vessels of varied sizes and shapes, hlted 
erith alcohol, ether, naphtha, or even the various gaseous sub- 
•tftnees, from the heavy carbonic acid gas to the lightest hy¬ 
drogen. 

In these experiments the rays of light might also Ije examined 
i^en se|iarated into their different colours, attd thitS' directed 
through these various media. * 

Perhaps these hints may induce some of your correspondents, 
who have the leisure and the coiweniencies requisite for the per¬ 
formance of such experiments, to engage their attention to them, 
and eommunicate the result to Uk public. As to myself, I Can 
mly^say —Fiingar vice Coin* * A Corfespml^t> 

fexperiinents of the kind suggested by our correspondent 
lev^ been matiir, and have even^ been carried so far that the rc- 
snltii were att<^pted to be applied some years ago to the im¬ 
provement of achroinatic telescopes by a gentleman in Edin- 
burgb> though we have not heafd with what success. As, how¬ 
ever, his su^cstion may induce other experimentaiists to turn 
ttteir ;tttentk)n to the subject, we have given his well-meant com- 
ttRSi^aUoft a place in our pages. 

BT^CTRICi^L AM? PHILOSOPHICAL ArPAIl.VfUS, 

^ The exedieut collection of electrical apparatus and other 
ildlosophical instruments, which luive been employed by Mr. 
jnngCr in his Lectures, is to be offered to public sale early itr 
tbie present season, in consetjuence of the discontiuuaucc of 
those lectures from the illness of Mr. JSingcr, 


IJIRGK PIJHARMOMC ORGAN. 

Messrs. Flight and Hobson of St. Martin's Lane have com¬ 
pleted a large and fine Organ, for the East hid es, ivith cdiii- 
nqtmd stops, the first of such which have yet been made, on the 
Henry Liston*s patent plan; in which iustruinent separate 
pipes are provided for every sound (near (iO in each octave) in alf 
ll^Upper parts of the scale, and 5 /Wm for producing two or 
three sounds (differing by comma major) from the same pipe, are 
" ttety some of the larger ranges of pipes, hotli for saving of 

and because it has been found by experience, that in such 
Jimf par^ of the scale, the shaders act the best. In a short time 
Mr. ^tem {n^oposes to commence Course of Lectures on the 

in use by singers, viQliinsta,&Ci, illustrated 
ll^eHpctimeAts-oxt^sdl the ehorda in use, and by-perforisAticcs, on 
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. JBXPBDITIONS to AFRICA. 

Melancholy accounts have, we are sorry to say, been rCceired^ 
Respecting these expeditions. There are two:—^the one intended 
to penetrate from Senegal through the Deserts to the banks of the 
Niger; the other to proceed by steam-boats up the Congo, under 
the^dea that the former empties its waters into the Atlantic 
through the latter great river, on the hanks of which the two ex¬ 
peditions expected to meet;—^the former under the directions of 
Major Peddie; the latter commanded by Captain Tuckey, who 
jiroceeded sooner than'had been generally reported. Major Fed-* 
die was at Senegal the end of September. The following is an 
extract of a letter from the agent to Lloyd’s, dated Bahia, Oc¬ 
tober 30“ You will observe by the list herewith, the arrival of 
the Congo and Dorothy, two'ships fitted out on the coast of' 
Africs^ mr a voyage of discovery; they have put in here from the 
opposite coast, In conseqpeuc&i^the sickly state of their remain¬ 
ing crews, nearly two-tfa^^,h^l^ died of the fever, indudiog 
the commander, hrst-liout^ant,.ii^.'iK)taai8ts/^ 


IMPROVED METHOD Op ^SfAKlNG BREAli|. 


Mr. Edmund DfVy, of the Cork Institution, has QOmimmicated 
the following im^rtaiit facts to the public in The Mimsier 
farmer’s AJagaztne* 

The carbonate of magnesia of tlie shops, when well mixed 
with the new flour, in the proportiO^' of from twenty to forty 
grains to a pound of flour, materially improves it for the purpose 
of making bread. Loaves made with the addition of the carbon¬ 
ate of magnesia rise well in the oven; and after being baked, the 
bread is light and spongy, has a good taste, and keeps well. In 
cases when the new flour is of indifferent quality, from twenty to 
thirty grains of the carbonate of magnesia to a jiound of the flour 
wilt considerably improve tlie bread. When the flour is of the 
worst quality, forty grains to a pound of flour seem necessary to 
produce the same effect* 


As the improvement in the bread from the new flour de¬ 
pends upon the carbonate of nn^nesia, it is necessary that care 
should be taken to mix it intimately with the flour, previous to 
the making of the dough. 

" I have made a great number of comparative expenmmts wit^- 
other substances, mixed in different proportions with Ahc neW 
Aour. The fixed alka||cs> both in their pure and carbonated sta^, 
ivhenused jri small qbintity, to a certain extent bre^4 

from the ne^ flour; but 1 have found no substance MCi^acioua 
in this;re8p^t ks the carbonate of magnesia. . ' 

The gt^ter number of mv experiments have b^fr>pcrfr)nnc4 
Vol. 48.. ffo. 224. Dec. 1816. , Cig.; -oft 
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oil the worst new seconds flour I could procure. 1 have also made 
some trials on seconds and firsts of different quality. In some 
cases the results have been more striking and satisfactory than in 
others—^but in every instance the improvement of the breads by 
the carbonate of magnesia, has been obvious.' It may be neces* 
sary to remark, that, in all uiy experiments, a proper attention 
was paid to all the circumstances connected with the accuracy of 
the results. The materials were weighed and mixed together^ 
the dough was made up, and the bread baked, under my own in¬ 
spection. 

The trials I have made have been necessarily on a small 
scale j they have been performed chiefly on quantities of flour not 
exceeding a pound in weight. 1 shall state the results of a com¬ 
parative trial'on the worst new seconds 1 could get, with and 
without the addlUoi^^tJl^rbpuHte of magnesia. 

i e^iu^ining one pound of flour, 

one ^ table-spoonhili 

of yeast. them^ was made up with water at 

the temp^raSI^^PW deg, Faht. arid exposed before the fire for 
two hours at the ^mperatni^ of 70 deg. to ferment. 

The first loaf contained no other addition. 

The second.10 grains of carbonate of magnesia. 

The third .20 grains.... .do .do. 

The fourth .30 grains.do .do. 

The fifth... grains.do.do. 

After they had been alf baked together in the same oven, the 
loaves when cold were examined. 

The loaf without the carbonate of magnesia had fallen in the 
d^en; it was like a cake, and was soft and clammy, and readily 
adhered to the knife. 

“ The loaf with the addition of ten grains of the carbonate of 
magnesia was improved; it had risen better than that which con¬ 
tained none, but still the improvement was not very considerable. 

“ The loaf with twenty grains was far superior to the one witb 
ten grains; it was tor the most part light and porous; but still 
there was a slight tendency to heaviness. The loaf with thirty 
grams was still better than the one with twenty grains. But the 
: hmf inth 40 grains was uniformly light and spongy, of a more re- 
g;ular texture and better colour than any of the others. 

Ia all my experiments 1 have used the porter yeast, hut a 
' ateccea^ ^ial has been made with the new barm. 1 have never 
.y ^y of the foregoing facts, but have readily cornnm- 
* tttd them to a number of gentlemen, to .whom I have aliown 
»mena.of the bread made with, and without, the carbonate of 
lesia,^ and they have uniformly given their assent to this im- 

toveiae^^ 

** I un- 
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I understand a number in Cork and in the ncjghboiuhood 
have been induced to repeat my experiments; and they have, for 
the most part, been attended with great success. If there should 
be any instances of failure, it would not be proper hastily to refer 
them to a defect in the method^ but to impute them rather to a 
want of attention to those circumstances necessary to insure suc¬ 
cess. 

I conceive not the slightest danger can be apprehended front 
the use of such an innocent substance, as the carbonate of mag¬ 
nesia, in such small proportion as is necessary to improve bread 
from the new flour. It is well known to be administered with 
perfect safety, even to infants. In-order to try the effect of bread 
made with this substance on mysplf, I haye used it exclusively for 
the last five weeks, without the in the pro¬ 

portion of sixty, eighty,to a pound 
of flour, 

A pound of carbonate to mix 

with two hundred and fifty-six pounds at the 

rate of thirty grains to the pound. And suppo^g a pound of 
carboftateof magnesia to cost half-a-cro\vn, the additional expense' 
would be onlyliiilfii farthing in the pound of flour. 

I am not tpiite satisfied as to tlie peculiar agency of the car¬ 
bonate of magnesia, in correcting the bad (|ualicy of new flour. 
It is an extremely light substance, and may probably tend to im¬ 
prove the texture (if the bread. 'I'iie new flour, too, in the pro¬ 
cess of baking, may perhaps lie disposed to undergo the acetous 
fermentation, and the carbonate of magnesia, bring slightly al¬ 
kaline, may correct the tendency of the fermented dough to aci¬ 
dity. On this part of the subject, however, the experiments f 
am now pursuing will, I trust, throw some liglit. 

I am, dear sir, yours truly, 

** Cork Institution, Dec. y, LpMI'ND DaVV.*^ 


Cofttinmtion of M, Van Move's Infdi'^cv.ce, 

I have learnt from Messrs. Gay Lnssac and Ai i ago, that the., 

system of chemistry and the names of substances ar.^ experiencing’. 

a new revolution, and that in a short,-time there will not lemam^’ 

- , 1 * 

one stone upon another of the existing edifice. 

M, Dulonghns made some expciiments upon nltnc'gcJd,w1nc^ 
fully confirm what I long since maile known, that the 'filming 
trie add is simply ftitric acid with nitric vapour i^ijpo^d, in 
same mantter'as the fuming snljjhuric acid codststs 
acid with sulphurie vapour interposed, ThivS vaj^btil^ i'^ertY ^ 
apart becomes cryGtalli 2 sed: Dulong has found that!tfl['0 riit^rd ^ 

Gff2 
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^tnch Academy* 


pour is liquefied by cold, and becomes coloured; he might u^thout 
doubt by a cold more intense have crystallized it. You will re-> 
collect that in the report of my experiments with a cold of 58® R, 
I observed that the nitric and muriatic acids, in congealing, pro¬ 
duced two sorts of crystalline concretions, which wlien liquefied 
take a red cofour in the nitric acid and a greenish in the muriatic. 
1 mentioned further, that sulphuric acid dashed with nitric va¬ 
pour, loses its colour before congealing, and recovers it on being 
liquefied: that colour is considerably deepened when the filming 
sulphuric acid is heated in close vessels. 1 propose during this 
winter to submit to the same degree of 58R. the different com¬ 
pound gases; for which purpose 1 have still all my ajiparatuaand 
a great store of muriate of Hme. 

I - ■ ^ - 

M., Virey in a Communication to the French Academy of 
Sdences (formerly^ Institute) states that the spur of the rye 
19' not, a champjgfn^ of the genus Scleroiicum, as M. Decan- 
dolle hadendCay^red to prove; but that it is a real disease of 
the grafn ; sin^ there are to be found in it all the peculiarities 
of organization of the rye, a degenepation as yet unknown in 
its nature, aihyhiceous fccula, and probably all the immediate 
materials of the Cerealia. 


ft' 


Sdessrs. Bei^ois, Thouin, and Tlienard have also made a re¬ 
port to the Amidemy on two papers of M. Dupetit Thouars, 
relative to the?|fiect produced by frost on flowers and young 
shoots. M. Dupetit Thouars seems, according to the report, to 
have been the first who perceived a small icicle even in the sub- 
$(]^oabfthe calyx of .some fioA^^ers; but almoat alt botanical 
Authors had already noticed this pliasnomeuou- in the young, 
buds. In spring,” olwerves M. Sciuiehier, “the now shoots of 
tllf» {igneous plants arc extremely tender, humid, and full of 
aqpeous juices: the frost then destroys them with the herbaceous 
plants, because the water which is frozen occupies a greater 
space than in the duid form. Its sudden cxpanMoii destroy the 
ftml organization of the vessels which contain' this water : but 
m^cfations are m^re or less disastrous, according to the 
Ikture of the organs, and their parts. Thus, if those organs and 

susceptible of a great expansibility, if they were 
elastic, and that they could resume their 
as the water thawed, then the dilatation of the 
eban^^anto ice will dilate the organs of the plants, and 
wif reputiie their first form, without having preserved any 
trace of alteration.” The committee are of opinion- 
we may account for the little action which- 
Trv frosts- 
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frosts seem to have sometimes, according to M. Dupetit Thouars, 
upon the young shoots, and on the calices of the flowers. 


LIZARDS FOUND IN A CHALK UOCK. 

Dr. Wilkinson lately presented to the Rath Plnlosophical So¬ 
ciety a letter he had reco.ived from a clergyman in Suffolk, rela¬ 
tive to two lizards being discovered hy the rev. gentleman in a 
rhalk rock, with some interesting circumstances tending to ex¬ 
plain why all the animals which have been discovered in rocks, 
marbles, &c. die on their exposure to the atmosphere. From ob¬ 
servations made, there appeared to be some obstruction in their 
respiratory organs. One being placed in water disengaged itself 
from this obstruction ; while the other died, from not being en¬ 
abled to liberate itself from the viscous matter lining the throat. 
The clergyman in his letter says : A pit haying been opened in 
the summer of 1814, at Elden, Suffolk, for the purjpose of raising 
chalk, I deemed it a favourable opportunity ftw-pfOcuring fossils; 
accordingly commissioned the men employed to search for and 
reserve whatever appeared curious. In this seai^ 1 sometimes 
assisted, and had the good fortune to be present at the discovery 
of two lizards imbedded in the solid chalk, fifty feet below the 
surface. The following is the result of iny obsCjrvationsSo 
completely devoid of life did the lizards appear on their first ex¬ 
posure to the air, that I actually coiisiflered them ift,> fossil state: 
judge then of my surprise when, on my attempti^to take them 
up, I perceived them move! 1 inimediately pitted them in the 
sun, the heat of which soon restored them to animation. In this 
state I carried them home, and imuKTsed one in water, keeping 
the other in a dry place. Yon may perhaps consider it worthy 
your observation, that the mouths of the lizards were closed up 
with a glutinous substance. This obstruction seemed to cause 
them great inconvenience, whicdi tvas evident from the agitation 
perceptible in their tlnoats, and from the fretjnent distension of 
the ja^vs, or rather around the jaws and the head ; indeed they 
seemed in a state little short of suifocation. The newt which had 


been immersed in water, after many violent struggles, was at ^ 
length enabled to open its month: this afforded it instant relief,.^ 
and it evidently derived iivu-h satisfaction and comfort from itt,; 
new element* The other lizard, notwithstanding its repeated <in^J* 
deavours, was unable to open its month. It died 
of the night, probibly from being debarred the nse bf its 
clement* The remaining lizard continued alive in the Water for 
veral week^,'during which it appeared to increase ip It 

liked confil^ent; and after many attempts, at 
mortificatiqtif effected its escapej nor could I ever 

Gg3 • ^ ■■'••esroaffl 
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CHEMICAL TESTS AND APPARATUS. 

We are happy to itifonn experiaientalists and scientlhc per¬ 
sons resident in the North of England, that they may be supplied 
with Chemical Reagents in a state of pm ity, sulijects of experi¬ 
ment, and apparatus for chemical and philosophical pursuits, by 
Mr. William West, chemist, Leeds, 

Mr. Taunton's Winter Course of Lectures on Anatomy, Phy¬ 
siology, Pathology, and Surgery, will commence on Saturday, 
January 18, 1817, at Eight o’clock in the Evening and 

be continued every Tuesday, Thursday, and Saturday, at the 
same hour, at the Theatre of Anatomy, 87, Hatton Garden. 

Neteorolos^ical Ohservatiovs kept at WaUhamstoWfEsseXffront 
November 15 fo December 15, 1816. 

[Usually between the Hours of Seven niid Niue A.M.j 
Date. Therm. WiiuJ. 

Novemher . v.v' 

15 29 29?60 W.—Clear and clouds j cuundosiraius; 

fine day^ star-light. 

16 29 29*72 NW.—Gray morning; windy; fine cold 

gray day; very dark night. 

17 31 30*01 NW.—Clear and c/rr«v; fine sunny cold 

day; dark night. 

18 47 ‘SO’?! *S.—Plazy; showers; rainy; star-light. 

19 31 29*72 W.—Cirnis SE; fir/o.v/rw/«¥ NW; eclipse 

of the sun visiblo; fine day; dai^k night. 

New moon. 

20 44 29*94 S.—Hazy; cirrus NW.; sun and clouds’; 

dark night. 

21 41 30*00 S.— Cirrus and cirroslralus; wind and 

cloudy; some sun; dark night. 

23 38 29*92 E by S.—Gray; fine sun and windy day; 
'' star-light. 

23 29 29*72 E.-—White frost; gray fine cold day; star¬ 

light. 

24 19 «9*S3 E. —Sun; white frost, and hazy; very fine 

sun; fog; star-light. 

SSk'' 29 29*83 E.—White frost and clear; fine day; hazy 

at 2 P.M.; rainy evening, 

26 42 29*83 S.—Fog and rain; very rainy and foggy 

at noon; cirrostraius, and less rain; 
x cloudy night. Moon first quarter. 

'|2^ 35 30*21 NW.—^Sun through fog; clear and clouds; 

p' moon through cumuli. 

^'28^ 48 30*32 W.—Gray; gray day; fine sun, but foggy, 

November 
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Date. Therm. Barom. Wind. 

Nav€mh<T 

29 34 30*43 W.NW.—Foggy; suii through fog; fine 

day; moon and star-light; but a little 
hazv. 

30 30 30*61 NW.—White frost; very fine day; baro¬ 

meter 30*68 at Clapton, one part of the 
day; light, but neither moon nor stars 
Decetnher visible. 

1 34 30*61 N.—Gray; fine gray day; clear moon and 

star-light. 

2 34 30*44 N.—Clear and clouds; gray day; light, but 

no moon nor stars. 

3 31 30*43 N.—Foggy; stratus; but clear above; fine 

clear day; (great fog in London;) light, 
but hazy. 

4 37 30 40 N.—Cloudy; hazy at eight; gray day; 

visible rchpse of the moon, but not seen 
till above half over, because of the clouds 
about 10 P.M.—Full moon. 

5 40 30*01 SE.S.—Gray; fine gray day; showers and 

wind, after dark. 

6 39 29*51 SVV.W.— Fine moon-light morning; fine 

sunnv day; cunmli and moon. 

7 29 29*41 NW.W.—Clear and windy;, fine day; hazy 

at 3 P.M.; clear moon and star-light. 

8 33 29*51 S.—White frost, and foggy; sun through 

fog; some .showers, sun and wind; 
clear moon and star-light. 

9 29 29*65 W.—White frost; clear and drrostratm; 

clouds and sun ; cloudy and windy^ 

10 39 29*50 SW.— Clear and clouds; S; fineday; 

dark and windy. 

11 39 29*43 SW.—Foggy; s\.m, tiwd cirrostrattts; star- 

light; snow in the night, 

12 32 29*43 SE.—Some snow on the ground: foggy;, 

very rainv after 11 A.M. .till dark; star-*' 
light.—Moon, last quarter. 

13 38 2S*93 W.— Clear and clouds; sun, and grea^^ 

showers and wind; star-light, a.. 

14 34 29*43 W.—Foggy; fine day; dark and rainyv'^A^ 

15 43 28*82 SW.—^Windy; clear and clouds; 

and wind; atmnlostratus; fine dayjp' 
star-light, 

» *. 
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Meimology, 

UBTBOROtOGtCAX. JOVBNAt. KEVT AT BOSTa0^^ 

UNCOJLffSUilUB. 

rnie time of observation, unless oiherwisc stated, is at 1 P.M.] 


■ IB 16. 

i \f£e of 

tbe 

Moon 

^. 

Thermo¬ 

meter. 

Baro¬ 

meter. 

State of the Weather and ModiBcatioii 
of the Clouds. 

]K0V. 14 

DAYS. 

85 

40' 

89*83 

Fair—storm of rain atwj snow in 

15 

86 

36' 

j 

29’60 

the evening—frost 

Very fine—snow in the evening 


87' 

36-5 

89'94 

Stormy—snow, sleet, and rain— r 

17 

88 


30-20 

win'd N. 

Fair—snow in the evening—heavy 

18 

80 

'7^r‘ 

1f6- 

‘ 29-75 

rain all night 

Rainy — fair — rime frost at night 


new 

^1- 

1 29 90 

Fair 


! 1'. 

:^r49' 

30*10 

Very fine 

£1 

8 

-49*5 

30*15 

Ditto 

£9 

3 

39- 

! 30*01 

Ditto — frost at night 

S3 

4 

" 35- 

29*95 

Fair 

S4 

3,: 

^ 35- 

30* 

Very fine 

£5 

6 

V36‘ 

30* 

Ditto 


7 

"'.48' 

30*10 

Cloudy — thi,ck fog at night, anrl 

S7 

8 

46- 

30-29 

rain early next morning 

Ditto 

S6 

9 

41*5 

30*40 

Ditto — fog—frost fit night 

■'1 '99 


43‘ 

30*59 

Very fine — ditto 

■BE 

n 

36* 

30-76 

Cloudy — ditto 

"Jfec. 1 

18 

38*5 

30*74 

Very fine — ditto 

s 

13 

42*5 

30*52 

Fair — rain at night 

8 

U 

39' 

30-50 

Ditto 

4 

full 

40-5 

30M8 

Ditto 

5 

16 

41- 

30*08 

Ditto—heavy rain at night 

6 

17 

42* 

1 89-62 

Very fine — frost, snow, and rain at 

7 

18 

37- 

: 29*58 

night 

Ditto ditto 

8 

19 

39* 

29*70 

Ruin ditto 


80 

1 38*5 

29*69 

Fair — heavy rain at night 

JP 

8! 

i 3f)* 

29-65 

Very fine ditto 

88 

39*3 

29*32 

Ditto [frost at night 

IS 

S3 

37- 

29*37 

Cloudy—heavyrain in even® — rime 


84. 

37* 

29*S2 

Raiu, snow—wind — froatatnight 

u 

85 

40' 

29*31 

V4ry fine 
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Afefeofo2ogyt 


IfBTBOROLOOXCAL TABLE, 

Br Mr. Cart, op thb Strand, 


For December 1816. 


Days of 
Month. 

ihi 

A • 

Ji » 
U = 

o •= 

p i 

co"^ 

nuoiiii 

a 

5 

o 

Btcr. 

^ *>* 

p!l' 

Height of 
the Baroin. 
Inches. 

_• 

Q ^ fti 

^ c 

c; u 

h> QfJ 

iu 

We«Aer. 

Nor, 27 

32 

47 

47 

30*21 

S3 


28 

45 

45 

40 

•24 

10 

1 Cloudy 

29 

35 

45 

39 

•32 

15 

Fur 

30 

36 

39 

35 

•49 

26 

Fair 

t)ec. 1 

37 

39 

33 

•49 

16 

Cloudy 

2 

33 

40 

40 

•33 

10 

Cloud^ 

3 

37 

41 

38 

•30 

0 

Foggy 


38 

40 

40 

•20 

0 

Cloudy 

5 

40 

42 

39 

■08 

0 

Cloudy 

6 

40 

43 

39 

29'50 

10 

Fair 

7| 

36 

40 

40 

•45 

12 

Fair 

8 

35 

40 

36 

•49 

0 

Showery 

9 

33 

44 

40 

•58 

12 

Fair 

10 

40 

48 

46 

•20 

0 

Stormy 

11 

40 

43 

36 

•20 

5 

Fair 

tS] 

32 

37 

48 

28*90 

0 

Stormy 

18 

37 

42 

35 

29’13 

O 

Stormy 

14 

34 

42 

42 

•05 

15 . 

Fair 

15 

40 

44 

36 

28-82 

0 IStormy 

16{ 

33 

40 

38 

29*45 

10 iFair 

»7| 

40 

49 

40 

•22 

0 

Rain 

isi 

39 

42 

38 

•36 

6 ICloudy 

10 

34 

36 

29 

30*36 

6 

Fair 

20 

27 

35 

27 

•41 

10 

Fair 

SI, 

25 

32 

24 

•15 

12 

Fair 

22 

23 

28 

25 

•02 

10 

Fair 

23 

32 

42 

46 

i29'75 

7 

Cloudy 

24 

47 

50 

44 

•51 

. 6 

Cloudy 

25 

39 

43 

46 

•70 

13 

Fair 

se 

4S 

49 

4 

40 

•30 

0 

Stormy 


M* B. T^jB«T€M»etcr*« height is taken at one o'clodk^ 
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